


mrReT Shae 





> combustible substances. 


s grades of nitro glycerine powders, but they 
fare essentially all alike in composition. 
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NEWS 


The New Explosives, Gelatine and Gelatine 
Dynamite :—Nitro-glycerine was invented in 
1847, by the Italian Sobrero, and first applied | 
practically by the Swede, A. Nobel, in 1863. It | 
is made by introducing pure glycerine into a 
mixture of concentrated, pure nitric and sul- | 
phuric acid, cooled to a certain degree of tem- 
perature. This process is analogous to that 
of making gun-cotton. Nitro-glycerine, being 
lighter than the acid, it is cleaned of any acid 
particles by washing ; pure nitro-glycerine is a 
thick oily fluid, without smell or color, is sweet | 
to the taste, with a specific gravity of 1.6. At 
46° F. it freezes and loses considerable of its 
sensitiveness to mechanical action: ignited, 
it quietly burns without refuse, and produces 
carbonic acid, watery vapor, nitrogen and 
hydrogen, all, in themselves, perfectly harm- 
less. When gradually heated to 356°, or when | 
acted upon by powerful mechanical forces, 
by the explosion of certain substances or ful- 
minate of mercury, nitro-glycerine explodes. 
The gases developed by explosion oceupy 1250 
times the original volume of the explosive, and 
by the high degree of heat evolved, this is 
again expanded eight times, so that the total | 
expansion equals 10,000 times the original bulk. | 

The tirst dynamite made by Nobel consisted 
of nitro-glycerine absorbed by an infusorial | 
earth, called Kieselguhr, or other similar in- | 
This mixture 





had 


| the disadvantage of losing the nitro-glycerine 
' under pressure,and evenin water. 


No foreign | 
substance of the kind used can absorb more | 
than 75 per cent. of the nitro-glycerine, not 
even the guhkr. If absorbents are used which | 
contain saltpetre and are combustible, a large 
percentage of carbonic substances have to be | 
used; saltpetre is a very poor absorbent and | 
developes injurious gases. | 

** There are very many varieties of the lower 


As | 
the quantity of nitro-glycerine to be taken up 
is moderate, great absorptive capacity is not 
required. Usually the absorbent is a mixture, 
composed of nitrate of soda, with one or more 
combustible substances, such saw-dust, 
wood-pulp, charcoal, coal, resin, ete. If in 
such a preparation the nitrate and the com- 
are properly proportioned and 
thoroughly mixed, they take part in the re- 
action and add foree to the result. But in 


as 


so 


imperfectly mixed, that 
Jittle or no valuable action can take place be- 
tween them.’’* 


A. Nobel discovered that a very small 


amount, 2to7 per cent., of a certain kind of | 


* Munroe, Proceedings. U. 8S. Naval Institute, Vol. X. 
ebruary, 1884, 


lof nitric admixtures; 


| the 
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|gun-cottont is able to change nitro-glycerine 


into a substance of the consistency of syrup or 
gelatine, which, under the heaviest pressures 


not lose any of the nitro-glycerine. This com- 
pound is called Explosive Gelatine, and in it 
the exact percentage of nitro-glycerine can be 


| determined and guaranteed, which was impos- 


sible with the absorbents formerly used. 
These can now be replaced by mixtures, chem- 
ically correct and combustible, which will in- 
crease the gases developed and the strength 
of the powder. 

These compounds, made of thick, gelatinized 
nitro-glycerine and nitric admixtures, are 
called Gelatine-dynamite, New-dynamite, or 
Ertra-dynamite. The most common grade of 
this explosive, as used in Europe, is known as 
Dynamite No.1, new, and ecntains 60 to 70 per 
cent. explosive-gelatine, and 30 to 40 per cent. 
Dynamite No. 2, 
contains 40 to 50 per cent. explosive-gelatine, 
and 50 to 60 per cent. of admixtures. 

The opinion of Prof. F. A. Abel, one of the 
strongest opponents of nitro-glycerine pow- 


new, 


_ders,and the author of the strict nitro-glycerine 


laws of England, is important in this connec- 
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do not require an extra primer to explode 


| . . o . 

| Ifthe explosion is perfect, neither old nor 
} 

and after months of exposure to moisture, will | 


new dynamite, nor explosive-gelatine, develop 
obnoxious gases; such gases are nearly always 
due to incomplete combustion. 

At about 43° F. dynamite, old, and gelatine 
\freeze; the frozen dynamite is exploded with 
much more difficulty than when in an un- 
frozen state; gelatine explodes most readily 
when frozen, but still not so readily as un- 
frozen dynamite. 

If slowly heated Guhr-dynamite explodes at 
1356° F., and gelatine at 399° F., or if heated 
| rapidly, at 464° F. An addition of 4 per cent. 
of camphor makes gelatine unexplosive at 
temperatures ranging from 572° to 626° F; it 
simply burns. Lighted in the open air, both 
explosives burn, in small quantities, without 
smoke, and the old dynamite alone leaves a 
residue, in this case of guhkr. Moisture and 
a submersion of short duration under water 
does not affect the dynamite. If submerged 
for a longer period, placed in warm places, or 
subjected to vigorous s aking or to shocks, 
the dynamite may lose some of its nitro- 
|glyeerine. Some of the explosions‘in the St. 














tion. He expresses his firm conviction that Gotthard Tunnel can only be ascribed to the 


powders made of gelatinized nitro- 
glycerine will be the powerful explosive of the 
future (Explosive Agents, p. 54). By continu- 
ous investigations, Mr. Nobel proved that the 
addition of certain substances, soluble in 
nitro-glycerine, as benzine, etc., would render 
the explosive-gelatine insensible even to the 
strongest mechanical action. M. Trauze, of 
Austria, discovered that a small percentage of 
camphor, added to the explosive-gelatine, 
made it safe against the effect of bullets, even 
at a short distance ; this last discovery is valu- 


|able for military purposes, and the compound, 


called Military exrplosive-gelatine, contains 96 
per cent. explosive-gelatine and 4 per cent. of 
camphor. 

Dynamite, No. 1, old, is a fatty, pasty, plastic 
and poisonous substance of a brown or reddish 
color, and with a specifie gravity of 1.4. Ex- 


| plosive-gelatine is an elastic substance, yellow 


in color, and looking like amber; its specific 
gravity is 1.6. It is less sensitive to mechanical 


‘influences than Guhr-dynamite. 


Experiments show that dynamite explodes 
under an applied foree of 1 meter kilogramm, 
while gelatine cannot be exploded under 
3.5 meter kilogramm, The latter is therefore 
safer than the first. Cartridges of gelatine, 
lving uponthe ground and in no way confined 
cannot be exploded by 1 gramm (1.68 grs.) of 
fulminate of mercury. The direct use of caps 


| with explosive-gelatine is uncertain; a primer 


of dynamite No. 1, new, must therefore be 
used in connection with triple-force caps. 

The gelatine-dynamites, or new dynamites, 
are also less sensitive than the old, but they 


+ Gun-eotton, or pyroxyline, is aso-called nitro-com- 
pound, prepared by exposing dry cotton for a sufficient 
time to the action of a mixture of the strongest nitric 
acid with sulphuric acid (Drinker). 


fact that heayy pressure separated some of the 
nitro-glycerine from the dynamite. No loss 
of nitro-glycerine from the gelatine has been 
observed under any of the above conditions, 
even after immersion in running water for 
several months. The color becomes a little 
lighter and ithasa milky appearance in the 
latter case, but soon returns to its original 
state when exposed to the light. Even a pres- 
sure of 7,5, tons to the square inch cannot force 
any of the nitro-glycerine out of the gelatine,: 
further proof that the gun-cotton and nitro- 
glycerine are chemically and 
mechanically united. 

The chemical stability of the different explo- 
sives has been frequently investigated. The 
results of the tests made by the military com- 
mission of Austria are as follows: 


not merely 


1. KEISELGUHR-DYNAMITE, Or DYNAMITE No. 1, 
oLD. Temperatureof Explosion. When slowly 
heated from 140° F. it explodes at 366° F.; if 
rapidly heated to a high temperature it ex- 
plodes at 352 - 
oceurs at 446° F, 


Resistance to 


instantaneous explosion 


Blows.—Laid in layers, ,4 in., 
| Chtok, between steel plates, it explodes at a 
| blow of 2.2 Ibs.; when soft a rifle ball will ex- 
| plode it, but not when it is frozen. 


i 


| Chemical Stability.—Inelosed in a glass tube 
and exposed to a constant heat of 155° F., for 
a period of 8 days no trace of free sub-nitric- 
acid vapors could be detected. 








| 2. EXpLosivE-GELATINE. Temperature of Ev- 


| plosion. When slowly heated from 140- it 
—— at 399° F.; instantaneous explosion 
at 464°. F.; military explosive gelatine (con- 


taining 4 per cent of camphor) only burns but 
does not explode at the temperature at which 
black powder explodes, viz: 572° to 626°. 











. . | 
Resistance Against Blows.—In layers 45 in. 


thick and with a surface of 0.207 sq. in., and 
laid between steel plates a blow of 7.7 lbs. is | 
required to explode it. 

Chemical Stability —Exposed to a consinad | 
temperature of 158° F.,for 8 days, in a closed | 
glass tube, symptoms of disintegration took 
place. 

3. GELATINE-DYNAMITE No. 1, or DYNAMITE No. 
1 new. Temperature of Explosion. If slowly 
heated from 140° F., it explodes at 338°. In- 
stantaneous explosion at 446°. 

Resistance to Blows. In layers, as above des- | 
cribed, it explodes with a blow of 3.85 lbs. 

Chemical Stability . 
tine. 


Same as explosive gela- 


Instantaneous Explosion. In neither of the 
nitro-glycerine powders above mentioned 
have any cases been recorded of spontaneous 
explosion at temperatures occuring in the 





usual course of common practice. Gelatine 
has been used at the St. Gotthard R. R. since 
1879, continuously and in enormous quantities. 
In the magazines of the Austrian army large 
masses of Guhr-dynamite have been stored for 
ls years, without showing the least sign of 
chemical change. 

In this connection, Gen. Abbott, U. S. A., 
—* At Willets Point in the military mag- 
azines, where the winter temperature is low 
enough to freeze dynamite, there were three 
lots of dynamite stored; one sent by the Giant 
Powder Co., of San Francisco, in 1871; one by 
the Atlantic Giant Powder Co., in 1873, and 
another by the same company in 1876. There 
was no evidence of deterioration after a stor- 
age of five years, the powder being exposed to 
alternate freezing and thawing, They con- 
firm the opinion, founded upon other grounds, 
that no deterioration is to be apprehended 
with the article supplied by these companies.”’ 

Gelatine- is too powerful to be used where 
damage to the surroundings is liable to 
occur; also in the lateral enlargement of tun- 
nels and in similar cases. Gelatine-dynamite 
No. 2 or No. 3 should be used under these con- 
ditions. 


Savs:- 


Summing up from what has been said above, 
we arrive at the conclusion that gelatine, other 
conditions being equal. has a much greater 
effect than Guhr-dynamite; is completely in- 
different against the influence of water; very 
safe in transportation, storing and handling; 
permits strong tamping; and, when properly 
exploded, gives rise to a less quantity of ob- 
noxious gas, than guhr-dynamite. It is there- 
fore perfectly natural that it should super- 
cede the other to such an extent that in most 
of the powder works in Europe, gelatine and 
gelatine-dynamite alone are made. 

The pure gelatine has two disadvantages, 
namely, the difficulty of completely exploding 
the charges, unless the proper primer and ex- 
ploder are used ; and itsextreme toughness and 
elasticity, which prevents the complete filling 
of the hole, even with heavy tamping. These 
defects are avoided by adding substances par- 
taking of the nature of black powder. In 
making Gelatine-dynamite, or new-dynamite, 
10 to 80°; of explosive gelatine is mixed with 
60 to 20°; of a combustible or absorbent. This 
mixture has, in the higher grades, nearly the 
full strength of pure gelatine, and besides pos- 
sessing all its good qualities, is sufficiently 
plastic to fill the holes completely. It can 
also be exploded in the same way as Giuhr-dy- 
namite, without the use of extra strong primers. 
Gelatine-dynamite is also the best primer for 
pure gelatine. 

MEASUREMENTS OF THE STRENGTH OF EXPLo- 
sivEsS—.The customary method of testing the 
strength of explosives in America is by the 
use of the mortar. In Europe this test has 
been entirely abandoned, and it is replaced by 
ihe apparatus described as follows by Capt. 
Hess in his treatise ‘‘On Tests of the Strength 
of Explosives” :—‘‘ M. Traurl, general mana- 
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ger of the Nobel Powder-works in Austria, 
tests the powder by placing it in a solid cylin- 
der of lead, and by measuring the size of the 
cavity produced by the explosion, by water 
poured into it from a graduated tube. 


7 Fig t 


Y 


We NY 
NC WN 
1 
AY 
i 


7 


te 











JuLty 5, 1884 





is widened to a bottle shaped cavity. The 
cubic measurement of this cavity will be dif- 
ferent with the various kinds of explosives, 
and is ascertained by pouring in water from a 
glass tube graduated in cubic centimeters. 

The following table gives the results of a 
series of tests made in Austria :— 


From an examination of this table we 
learn :— 

1. That the greater the percentage of nitro- 
glycerine, the greater is the effect of the ex- 
plosive, provided that an incombustible ab- 
sorbent is used, as Kiesel-guir, for instance. 

2. That if gui, being incombustible and en- 
tirely inert, is replaced by a combustible ab- 
sorbent, a considerable saving in nitro-gly- 
cerine can be effected, All combustible ab- 
sorbents, used before the invention of explo- 
sive gelatine, were defective inthe respect that 
they did not absorb the nitro-glycerine com- 
pletely, and that the powder was always 
somewhat fatty or greasy. The invention of 
explosive gelatine has furnished the means of 
obtaining a perfect nitro-glycerine powder 
which will not lose a particle of the nitro- 
glycerine. 

Gen. Abbott, U. S. A. gives the following 
figures, as representing the relative intensity 
of action of the several explosives when fired 











The apparatus is shown in Fig.1. It con-| under water: 
——————— : ——— — - ; o 
Cubic Contents | 82 More Less 
Composition of Hole ¥ é 
U | " 
= $ t th = Sara Ta ° 4 y 2 than Dynamite 
~ oO e 2 © 
% o 2 Pa Before | After | && N ‘ld 
& se a 2 e No. 1 old. 
2 a 3 , ; a _ : 
E Zz Explosives. 5 Explosion <__No,1 old = 100 per et 
Z, ieee eee ses 
Cubieinches Cbe.inch Cubic inches 
1 | 5 perct. Kieselguhr. 59.80 _ 
2 Dynamite 75 per ct. Nitroglyc. 56.14 58,17 | 
3 Xo. 1 old 58.58 
4 60 per ct. Expl. Gelat. 73.22 “ 16.07 
5 Dynamite 73.22 74,24 br 
6 No. 1 new. 40 por ct. Absorbent. 76.27 27.7 pr. ct. 
7 45 per ct. Expl. Gelat. 56.74 ee 0.20 
8 Dynamite 57.97 57.97 
9 No. 2 new. 55 per ct. Absorbent. sie 59.19 0.3 pr. et. 
2 | 
10 25 per ct. Nitroglye. = 42.71 14.24 
11 Dynamite S 45.15 | 43.93 
12 No. 3 new 75 per ct. Absorbent. a 43.93 \ 23.5 pr. et 
(Primer). ° 
2 aii 
Ba 
13 Dynamite 15 per ct. Nitroglye. ‘ 36.00 22.98 
14 No.3 new. is 33.56 35.19 
15 85 per ct. Absorbent. ¥ 36.00 39,5 pr. ct 
i} 
5 5 
16 © 91.50 34.38 
17 Explosive 93 per ct. Nitro-glycerine. §& 94.58 92.55 
7 per ct. Gun-cotton. fas 59.1 pr. et. 
18 Gelatine. 80 per ct. Expl. Gelatine, = 91.53 
20 per ct. Dynam. 1 new. | 
19 109,22 50.74 
20 Nitrogly- 106.78 108.91 
21 cerine. | 109,22 86.3 pr. et. 

. - i . | sive-G i 7 iy No, 2. bay 
sists of a lead cylinder, B B, 8 in. high and | =e — fF ce aiccetten a1 
8in. in diameter, in the center of which is a| Horenles, Not. 106 | Brugére Powder al 

i j ‘ * | mite NOl, oO ' Vulean No. 1. 7 
hole, 1 in. in diameter, and drilled to such a/| Rondrock a4 | Electric No. 1, 69 
depth that the center of the test charge coin-|fumoton, . | piaignole Hier 
cides with the center of the lead-cylinder, i. e., | Mica powder No. 1. 83 | Mica No. 2. 62 


4.75 in. deep. The charge, of } of an ounce, 
is wrapped in parchment paper or put in a tin 
box and provided with cap and fuse. The hole 
is then tamped with a closely fitting lead 
stopper, P, through the center of which a hole 
is drilled to permit the passage of the fuse. 
Lately this lead stopper has been abandoned 
and plastic clay, not too wet, substituted. The 
cylinder is laid between two steel plates, 1 in. 
thick each (S 8), and the whole apparatus 
then wedged in a wrought-iron frame, Z Z, by 
means of the steel wedges, K K. 

The explosion is hardly audible and it is en- 
tirely safe for the observer to stand in close 
proximity to it. The lead-cylinder is the only 
part of the apparatus which is changed in form 
by the explosion; the central cylindrical hole 








Hercules No. 2. 83 


Primers AND Caps.—A strong and good 
primer is the principal condition of a perfect 
explosion. This was made especially ap- 
parent when explosive gelatine was introduced. 
During the first period of its use numerous 
complaints were made of inefficient explosion 
and very obnoxious gases. A new primer was 
then made, said to be composed of 56 per cent. 
of nitro-glycerine, 34 per cent. potassic salt, 
6 per cent of carbon and 4 per cent. of gun- 
cotton; since the introduction of this primer 
the complaints have ceased. In wet grounds 
these primers should be put in the hole only 
at the very last moment, as they are affected 
by water, similar to dynamite. Triple-force 
capsare used. Totestthe strength and effi- 
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cieney of the different caps, their effect upon | with primer, cap and fuse, was_ inserted, | sive value. Capt. Hess, inthe before mentioned 


a plate of sheet iron was noted, the plate being 
supported only at the ends and the caps laid 


loosely uponit. This apparatus was enclosed 


‘and the explosion of this charge set off the 
' missed shot. 


, Some curious and unexpected explosions are | 


itreatise, has arrived at 


in a wrought-iron box, with a hole through the | recorded from the St. Gotthard Tunnel, where 


The tests showed that a} 


cover for the fuse. ( 
good cap should break a wrought-iron plate, 
1.7 to 2mm. (0.066 to 0.079 in.) thick. 

It frequently happens that, in tamping the | 
holes, the caps and fuse are loosened from the 
primer and the charge is not exploded. Col. 
Locher, of Switzerland, advises the following | 
as a remedy :—He made long paper shells or | 
tubes. at the bottom of which the primer, 
with cap and fuse, is inserted, and the balance 


Fig.2 


of the hole filled with fine dry sand. 
When the sandis poured in, the 
laborer presses the fuse against one 
side of the shell, and when this is | 
filled he ties the end of the shell 
around the fuse. No ‘‘miss’’ has 
occurred sinee the introduction of | 
this method. 


LoapInG, TAMPING AND BLASTING, 
The loading and tamping of the 
holes with dynamite is done in the 
usual manner. With gelatine, pre 
pared sand tamping (loose sand in 
paper shells) is used; the opinions, 
however, differ as to whether water, 
prepared sand is to 


loose sand, or 





be preferred. 

Fig. 3 shows the disposition of the 3) in. 
holes, drilled by the Brandt drill in the Pfaf- | 
fensprung Tunnel in hard, compact ground; 
7to10 holes were drilled. The center holes, 
marked 1 in the figure, were first fired, the | 
other holes in rotation as indicated by the | 
numbers. The time was regulated by the 
length of the fuse. In softer ground, 5 holes 
were drilled by the Brandt drill. The area of | 


2 
3 





the face in both cases was 70 sq. ft. 


in a face of from 64 to 70sq. ft. was as follows: 


In soft, micaceous sehist, 18 holes, each 4.25 1.6 ft 


deep. 


»to 


In medium hard gneiss, 20 holes, each 4.25 ft. deep. 

In hard, compact, gneissic granite. 22 to 24 holes, each 
04 ft. deep. 

From 3 to 6 holes were center holes (Fig. 4); 
they were first loaded and fired; the other 
holes were loadedand fired as indicated by the 
numbers in Fig. 4. For the advance headings, 
explosive gelatine was used, almost exclu- 
sively, alsoin the lateral enlargement of the 
top headings. ‘The other portions of the cross- 


section were blasted with dynamite, and the | 


final completion of the excavation was done 
with black powder. 

MIssEp Suots. No accurate record has been 
kept of the missed holes, but in the Pfaffen- 
sprang Tunnel, after the introduction of the 


new primers described above, the misses were | 


as follows: 


PINE YO ss vas concacsesctdtenunnseneatee 1 Missed. 
EO SU es sos ba nsdn uceeenwe een 9 ae 
ERIN a hc atthe ae eet! None ‘ 
WG Was. o ind ovata tandieeneciens 1 


in missed holes, the tamping was removed 


In the St. | 
Gotthard Tunnel the number of holes drilled | 


15,000 


nitro-glycerine had been forced out of the 


|dynamite cartridges and had found its way 
| through erevices in the rock tothe place where 


the new hole was being started. When the 





an unforeseen ex- 


deposit 
This has never oceurred 
with the use of gelatine. 


drill struck such a 
plosion took place. 


SOME PRACTICAL BLASTING RESULTS. 


In tne Pfaffensprung tunnel—one of the cir- 
cular tunnels in which the hardest granite on 
the whole line was met—1 cu. yd. of rock re- 
quired (March, 1879, Dec., 1880) 

Inthe lower heading (cross-section, 8X9) 5.5 
lbs. of dynamite. 

In the same lower heading (cross-section, 
8x9) 3.8 lbs. gelatine. 

In the upper heading (cross-section, 9x96") 
3.1 1bs. of dynamite. 

In the same upper heading 
9x9 6'(2.1 lbs of gelatine. 

Which shows that the quantities required 
have the proportion of 

Explosive gelatine: dynamite=1: 1.43. 

Inthe great St. Gotthard Tunnel (9) miles 


(cross-section, 


i long),1l cu. vd. of rock required (January and 


February, 1880, cross-section of advance head- 
ing 8X9) 6.4 lbs. of dynamite, but only 4.2 lbs. 
of explosive-gelatine, which is a proportion 
Off: TSE 

Mr. Bossi, the chief engineer of the con- 
tractor of the great tunnel states, that where 
1 lb. of explosive-gelatine was sufficient to 
produce a desired effect, it required 1.10 lbs. 


|of pure nitro-glycerine, or 1.50 lbs. of dyna- 


mite No. 1, or 2,15 lbs. of dynamite No. 2 or 
No. 3, or 4.50 lbs. of common black powder. 
The experience of the engineer in charge of 
the Freggio Tunnel—another of those circular 
tunnels of the St. Gotthard Railroad, about 
long—was, that explosive-gelatine was 


\from 1} tol} times as effective as dynamite 


No. 1. 
The French Engineer Moreau states, that 
according to his experience by the use of ex- 


plosive-gelatine, 20 per cent of labor was saved 


| 


}and 15 per cent in time was gained. 
The general result of a 3 years’ experience 


|in the use of explosive-gelatine on the St. Got- 


|thard R. R. was, that, under the circumstances 
| the use of dynamite is 13 percent. and the use 
of black-powder 18 per cent. more expensive 
in driving headings of tunnels, than that of 
explosive-gelatine. Explosive-gelatine is more 
difficult to explode than dynamite, requiring 
3.5 times greater force, which makes the use 
of the former safer than that of the latter. 

The question is often asked, why is not a 
larger variety of grades of explosives made, 
differing in the percentage of nitro-glycerine? 
The answer to this question is as follows: 

The variety of grades is not necessary. The 
| percentage of nitro-glycerine is not as impor- 
'tant as is generally supposed; the absorbent 


” 2 * e . | 
for about § or j of its length, then a cartridge, | has a much greater influence upon the explo- | 


the conclusion, that 
even in the simplest dynamite, the physical 
properties have as much influence as its chem- 
ical composition ; and that, under certain cir- 
cumstances, a dynamite poorer in nitro- 
glycerine may be more effective than one with 
a greater percentage of the same agents. 
The position, depth and size of the holes, depth 
of the charge and exploder used, exercise a 
greater influence upon the effect of the ex- 
plosion. The experience of a number of years 
of use, is against the manufacture of any 
greater variety of grades than are now made. 
Another question sometimes asked is, is it pos- 
sible forthe manufacturer to guarantee an 
exact percentage of nitro-glycerine in his 
powders? This percentage can be absolutely 
fixed and guaranteed in explosive-gelatine. 
In the dynamites with absorbents, the exact 


| percentage can be guaranteed in each quan- 
i tity or charge, prepared at one and the same 


time. For instance, in a quantity of 55 lbs. of 
65 per cent. dynamite (the usual quantity 
worked at one time) there will actually be 
35.75 lbs of nitro-glycerine. Butin the single 
cartridges made out of this charge, differences 
of 0.5 to 1 per cent. may oceur, which however 
are without practical effect. 

The foregoing notes are compiled from com- 
munications by M. Hugo Muench, in the pub- 
lications of the Austrian Society of Architects 
and Engineers, and froma pamphlet of Prof. 
Texmajer, of Zurich, Switzerland, relating to 
the experience with modern explosives on the 
St.Gotthard R. R. 

We follow withthe experience of some Amet 
ican investigaturs. This experience differs in 
some essential points from that of Europe, as 
to the present date, neither explosive gelatine 
nor ver dynamite is made in the U.S. exeept 
for experimental purposes; nor is it likely that 
the powder used by Gen. Abbot and Prof. Hill 
is of the same composition or as perfectly 
madeasin Europe. The European experience 
is certainly of greater value as it 
from actual work, carried out under all 
of conditions, and during a very 
period of time. 

Prof. Munroe Explosive gelatine o1 
gelatine dynamite is made by dissolving pho 
tographic gun-cotton in nitro-glycerine or by 
uniting nitro-glycerine with collodian, remoy 
ing the solvent by evaporation. Nitro 
glycerine with the aid of heat, dissolves sol 
uble gun-cotton, forming’a gelatinous mass of 
firmpess varving withthe amount of gun-cotton 
contained. At 160 °-170° F. solution 
cotton and gelatination quickly 
In explosive gelatine the 
very strongly retained, not 
under heat or pressure. 


obtained 
kinds 


considerable 


is 


says: 


f the gun 
takes place 
nitro-glycerine is 

being given up 
Explosive gelatine is 


| very insensible to blows and is not easily ex 


ploded, requiring a very powerful fuse, and is 
not injured by water. Various substances 
may be mixed with the materials and in pre- 
paring this agent to form mixtures of different 
kinds. Camphor freely in nitro 
glycerine, so that camphorated explosive gela 
tine can easily be made containing it in any 
desired proportion. This preparation is even 
more insensible to blows or other 
action than the simple gelatine. 
When struck by arifle bullet fired at a dis- 
tance of 80 it does not explode , ~ eae 
considerably stronger than dynamite (75 per 
cent.) or compressed gun-cotton, and it is very 
free from liability to accident or injury in use 
or transportation. On the other hand its sta- 
bility is a matter of question. Instances of 
| its decomposition on keeping or after long ex- 
posure to moderate temperatures have been 
observed. It is probable that this difficulty 
may be removed. Soluble gun-cotton is apt to 
contain traces of free acid and to vary greatly 
in composition. Special care must be taken in 


dissolves 


mechanical 


making the gun-cotton to insure uniformity 
If this tendency 
(CONTINUED ON PAGE 8.) 


,and complete purification. 








The Poetsech Method of Shaft-sinking. 


[un our issue of June 7th, we gave a descrip- 
tion of the method of shaft-sinking through 
water bearing strata, by freezing, as lately 
invented by Mr. F. H. Poetsch, of Aschersl- 
ben; we now supplement this description by 
an illustration of the plant used and its appli- 
cation at a shaft now being sunk for Dr, 
Warner Siemens at the * Centr Mine, near 
Berlin. The drawing from which we copy our 
illustration cones directly from Mr. Poetsch 
himself 

The fact that the simplest method of pro 
ceeding in any important work is the one last 
thought of, is strikingly illustrated in the very 
novel plan sugges.ed and practised by this 
The presence of water has 
ilways been the one great obstacle in shaft 


(7erman engineer. 


sinking and in the seeurmMmeg of foun- 
dations generally, and the history 
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We are indebted to the Techniker for the 
accompanying cuts illustrating the applica- 
tion of this process to the founding of bridge 
piers. Two cases are given; the first combines 
the Pocts¢ch method with the pneumatic pro- 
cess, but in this case after the working cham- 
ber has been sunk to and into the river-bed. 
the congealing tubes are applied and the en- 
tire mass between the caisson and the rock 
frozen solid. As the caisson will then be prac- 
tically sealed against the entrance of water, 
the air-lock can be removed and the masonry 
built up as in the open air, In the second 
case, compressed air is entirely dispensed 
with; an open caisson being sunk over the site 
of the pierand the freezing tubes put down 
through the water; when the congelation is 
completed the caisson can be pumped out and 


the work done in the open air. 












if engineering progress, in all lands, 

filled with the detail of the trials, 
und failures in many Cases, of man 
in his attempts to conquer this most 

werful foe. The application of 
‘ompressed air in such eases was a 
step .orward, but it is limited practi- 
cally to depths of about 100 ft., be- 
vond that the air pressure required 
xceeds the limit of human endur- 
ance Mr. Poetsch nowsteps in with 
an invention which does away with 
pumps and air compressors, and 
by transforming the surrounding 
liquid soil into a wall of solid iee, ex- 
cludes the water entirely, relieves 
the shaft-walls from pressure until 
they are in a condition to withstand 
any probable strain, and reduces the 
problem of shaft-sinking tothe level 
of work in hard, dry ground. 

He has taken advantage of certain 
solutions whose freezing point is 
much below that of water, such as 
a solution of chloride of magnesium 
which requires a temperature of 40 
below zero to convert it intousolid mass. ‘The 
method of cireulating this freezing liquid 
through the strata to be penetrated, is fully 
showninthe accompanying cut and the pre- 
viously published deseription, and we will not 
repeat it here; it is sufficient to say that its 
success has been proven, in cases where all 
other known methods had previously failed. 

The Poctsch method was first tried at the 

frehibald colliery, near Schweidlingen, Prus- 
sia (described in ENCINEERING News, June 7), 
where a vein of quick-sand, 20 ft. thick, was 
encountered at a depth of about 150 ft. below 
the surface; here 23 pipes were used, and 35 
days consumed in the freezing process, under 
local difficulties cited in our deseription. The 
second was at the Centrum mine, illustrated in 
the present issue, where about 107 ft. of quick- 
sand, etc., hasto be penetrated. This shaft had 
baffled engineers for years in their attempts 
to sink it: but in 33 days Mr. Pootsch had se- 
cured a6 ft. wall of ice around the shaft area, 
with only 16 freezing tubes, and the shaft is 
now being excavated and curbed without diffi- 
culty. 

inder way at the Nimilia mine, Fensterwalde, 
where a 9 ft. shaft is being sunk through 120 ft. 
of quick-sand stratum, and the inventor has 
contracted to finish it by July 15th. And we 
are just informed that Mr. Pooctsch has closed 


The third piece of work is at present 


a contract to sink a series of bridge piers near 
Bucharest, Austria, applying his method. 

This last contract will be watched with 
especial interest, as the inventor claims, and 
seemingly with justice, that this freezing plan 
pens up possibilities, in founding bridge piers. 
before undreamed of. As opposed to the com- 
pressed air process, the main advantages are 
inthe practical want of limitation in depth, 
and the relief of the laborers from the effect ot 
the severe atmospheric pressure. 





Application of the Poetsch 


Neither of the above methods have vet been 
practically tested, but as before mentioned 
the attempt is about to be made at Bucharest. 
its application to any special case would be 
controlled by the local circumstances: such as 
depth of water, thickness and character of the 
mud or sand deposit and the currents and 
In laving the ma- 
sonry, precautions would also have to be taken 
to counteract the effect of the extreme cold 
upon the stone and the cement: Mr. Peotsch 
believes that the interposition of straw, cotton- 
refuse or other non-conducting material be 
tween the masonry and the ice-wall would ae- 
complish this: and for a cementing material, a 
composition of tar, pitch or asphaltum and 


sand could be used, as these are not effected 


temperature of the water. 


by frost. 
The sinking of the pipes is done by aid of 
In the Centrum mine il! ustrated, 
the large pipes were sunk with open ends, and 
afterward closed by a leaden plug and alter- 
nating layers of cement and asphaltum, with 
iron washers between, to prevent the escape of 
the congealing liquid. This method was found 
to be expensive and wasteful of time, and in 
the later work three pipes are used, the outer 
one merely to secure an opening into which 
can be sunk the two circulating pipes; in this 
case the bottom of the large pipe is closed by 
welding it together before putting in position. 
The entire plant can be used on any number 
ot different works, as the pipes can be re- 
covered as soon asthe ground surrounding the 
shaft thaws out. The cost of sinking by this 
method is,in proportion to the depth, and the 
time consumed in freezing is in similar ratio. 
The plant costs, in Germany, about $30,000. 
As this method ean be applied norizontally 
as well as vertically, it seems that an excellent 


the water-jet. 
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point upon which to test its value in this coun- 
try would be the Hudson River Tunnel. In 
this case the silt and sand is vety uniform in 
composition, and it should be no difficult mat- 
ter to congeal the material in length of 100 or 
150 ft. at one operation. 

For the drawing and the data here used, we 
are indebted to Mr. Alex. Bernay, who is now 
in the United States as agent for Mr. Peetsch 
address, Park Hotel, Hoboken, N. J). Mr. 
Bernay isa Civil Engineer, and has had per- 
sonal experience in the use of this new method 
of shaft-sinking in his previous connection 
with the inventor. 

= 
An English Army Scandal. 


A great scandal is growing out of the dis- 
closures being made before the seleet eom- 
mittee of the House of Commons appointed to 
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Method to Picsr Foundation. 


investigate the charges against the transport 
and commissariat departments in the Anglo- 
Egyptian campaign of 1882. The expcsures 
are growing more startling day by day, and 
already exhibit a condition of affairs described 
as ‘“*more shameful than anything ever dis- 
played even in American polities.”” It has 
been shown that the hay sent to the army for 
forage was no only moldy, but was loaded 
with stones and bricks to make up for its short 
weight. Every device conceivable by ras- 
cality was resorted to to bleed the treasury. 
Cattle intended for food for the troops were 
landed from the transports and then untended 
until hundreds of them straved over into the 
enemy’s lines, and more had to be ordered 
trom home. The troopships and transports 
were in many eases overloaded when they lett 
England to such an extent that the stores had 
to be thrown overboard while proceeding to 
the front, in orderto save the vessels. At the 
Woolwich arsenal they made branding irons 
the size of frving pans for the live stock, and 
the result of the use of these barbarous instru- 
ments was that hundreds of mules for which 
treble their value had been paid were disabled 
and rendered useless untii after the close of 
\the -ampaign. Hundreds of these branding 
irons are now piled up among the condemned 
stores at Woolwich. Officers of the commis- 
sary department have testified that they re- 
ceived word from time to time of outlying 
detachments of British troops who were liter- 
ally starving, but to whom it was impossible 
to send food because of the utter inefficiency 
of the transportation service. The officers 
selfishly added tothe embarrassment of the 
commissariat by bidding against one another 
for the services of native Jaborers, to be used 
as servants, thereby enormously increasing 
their wages and demoralizing the labor mar- 
ket. The officials of the war and foreign offices 
are eagerly watching this testimony as it is 
being developed, in the hope of shifting the 
blame, which has been liberally bestowed of 
late upon other shoulders.—Army and Navy 
| Register. 
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. | Itis the detail that is wanted, as we have 
Eng nee rl ng News  freque ntly pointed out;and the more minutely 
ste ‘this is set forth the more truly valuable is the 

contribution. The eareful study of work al- | 

AMERICAN CONTRACT JOURNAL. ready done means progress in the work to| 

New York city, | come ;an improvement on old methods; new 

‘ideas andthe general advance of the profes- 

sion and its individual members. 
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The Longest Bridges in the World. 


Tribune Building, - ~ ~ 


THE ENGINEERING NEWS PUBLISHING CO. PROPRIETOR. 


PUBLISHED EVERY SATURDAY. | —_—_—_- : 

Paes A late number of the Moniteur Industriel 

Ae gives the following as a list of the 26 largest | 

GEO. H. FROST, - - - Assoc. Am. Soc.C. E. | pridges in the world: 
D.McN.STAUFFER, M.Am.Soc.C.E.: M.Inst.C.E. 





| The Montreal Bridge over the St. Lawrence, 8,791 L. ft. | 
3rooklyn, over the East River, 5,989 
TERMS OF SUBSCRIPTION: Rapperswyl, Lake Zurich, 5,333 | 
| Volga, over the Sysran, Russia, $,947 
$4.00 a PER YEAR TO U. S. AND CANADA. | , iad 
$5.00.. * KOREIGN COUNTRIES. | Moerdyck, Holland, 4,927 | 
Dnieper, near Jékaterinoslaw, Russia, 4,213 = 
Kiew, over the Dnieper. 3,607 2 
TABLE OF CONTENTS. Barrage-bridge. Delta of the Nile, 3,353 
roe | *‘ Kronprinz Rudolph,” over the Danube at 
Modern Explosives and their Practical Applica- Vienna. 3,266 a 
tion on the St. Gotthard R. R. and Corinth Canal, Dnieper, near Krementchoug, Russia, 3,250 a 
[lustrated) ....-++++.- Sapa Nueiss deken !| Bommel, over the Meuse, Holland, 3,060 
The Poetsch Method of Shaft -sinking (Mlustr ated). ‘| Two Bridges of Rotterdam, over Meuse, 2.833 a 
An English Army Scandal..............scesescccseesces 4 | Mississippi Bridge (?), 2.588 “ 
Corrosion of Cast-iron Pipes....... seen cesseseee sees 5 St. Louis, over the Mississippi. 2,574 
Ney England Meteorological Soeciety..-....--.------ 9 Saint-Esprit, over the Rhone, France, 2,460 
Personal. et ae ee enact ye Mate SS SP pe apie ne 6 | Kiulinbourg, over the Rhine, Holland, 2,347 
The Longest Bridges in the World...--..-... -.--- - 7) Gineinnati, over the Ohio, 2,233 ve 
A New System for Operating Switches and Signi ils. 7} Chaumont Viaduct, Valley of the Suize, 
London Wood Pavements.........--..-+-+-+005+ n e'seisie 7 France, 2,000 
Water Supply in England............... 7) Menai, England, 1,957 
The Channel Teinnel..---.----+-+-+-- ressossseeeceecees 9) Cubzae, over the Dordogne, 1,817 
COTPESPONGENCE...- +--+ +--+ -2eeseeeseceeeseeessceceeees * | Varsovie, over the Vistula, 1,693 
sectaie~*sjeiesllby emmy ice cicada Peek eee rea alti a *| Tron-bridge at Bordeaux, over the Garonne, 1,667 
An English View of American Inventions..-......--- 9 | Stone -bridge “ * “ “ 1,623 
The Drainage and Sewerage of Mexico..........-...- 10 Jeaucaire. over the Rhone, 1,460 
Sanitary Institute of Great Britain..--...... vsss++++ 101 ours. over the Loire. 1.457 
Pacis oca ssoncge si eedagm mt a aa la aed dealt 0 Alexandre, at St, Petersburg, 1,350 
Giri TO PFAVGMGIUN« « - = civ. ccc cweswccccs a 
‘ aca og aN Te Mea cas ec pet | Of the above, the sixth on the list has just 
RRO Win hes chs asco Reta pee ete 11| been opened; the Rapperswy! bridge is merely | 
Water..........-. Fite ee ee eee scene eeees 11\a pile structure and is only 13 ft. wide; the | 


Railroads and Canals.........-..--+- 2 | Sysran bridge over the Volga, carries the Oren- | 


: |! bourg Railway, and was only finished in 1880: 
Make all drafts, cheques and money orders | . 


3 . Poa it has i3 spans, and is raised 131 ft. above the | 
mvable to Engineering News Publishing Co. | : : : 3 ; " | 
prea) e to Sng & 8 | level of the river; it cost 13,500,000 franes (82,- | 


‘ s . 700.000). 
We would eall the attention of our readers to 


the nature of the contributions of Mr. Geo. J. | : : : 
; 5 . oe a a 7 s : | Rotterdam railways over the Meuse, which is 
Specht, C. E., of San Francisco, which from 


j ; : im about 8.800 ft. wide at this point, and has been 
time to time have appeared in this journal. 


Mr. Specht, who is himselfa highly educated | 


‘ xderience vinevr. has be : : , : 7 
and experienced enginevr, has been connected | lin 1871; it cost about 12,000,000 franes ($2,400.- 
with the work of construction on the St Got- 


| B00). 
thard Railway, and upon other public works | ae ‘ s 

See dha *“| The above list is given as printed, but the 
in Europe, and the compilations, translations 


each. It was commenced in 1868 and finished 


| merece, 
| the society, with the approval of the Prince of 
Wales, the president, to CapTain James Bv- 


reduced by dykes; it has 14 spans of 328 ft.} day. June 30th, 1 


gical science. The following officers (who also 
act as the executive council of the society), 
were elected: 

President.— 


Professor W. H. Niles, of the In- 


| stitute of Technology. 


Treasurer.—Desmond 
Brookline, Mass. 

Secretary.—Professor William Davis, Har- 
vard University. 

Councillors.—Professor Winslow Upton, 
Brown University; Edmund B. Weston, M. 
Am. Soe. C. E., Providence, R. I. 


— é —— 


Fitzgerald, C. E., 


PERSONAL. 
P. K. Yatsrs, Civil Engineer, of Canojaharie, 
N. Y., was married, on the 25th ult.. to Miss 


Elizabeth S. Smith of the same place. 


GEORGE W. Birp, formerly of Frankford, Pa., 
has been elected City Engineer and Surveyor 


| of Fargo, Dakota. 


Mr. J. H. Murrey, supervisor on the Penn- 
sylvania railroad Lancaster, read a paper on 


| ‘Maintenance of Way Material Reports” at 
|the monthly meeting of the R. R.S. Institute, 


at Altoona, on June 25th. General Supe. in- 


| tendent Prevoost presided at the meeting. 


THE Albert Medal of the Society of Arts 


I. : : ° : 

instituted in 1862 asa memorial of the Prince 
_Consort,and given annually ‘‘for distinguished 
| merit in promoting arts, manufactures; of com- 


* has been awarded by the council 


| CHANAN EAps, 


Mr. JoHN MacLeop has resigned the Gen- 
eral Superintendeney of the Louisville, New 
Albany & Chicago Railway, and will devote all 


of his time to the management of the Ken- 


tucky and Indiana Bridge Company, of which 
he is the Chief Engineer, and which is now con- 


' structing a steel Railway and Highway Bridge 
The Moerdyeck bridge earries the Anvers and | over the Ohio River at Louisv ille Ky. 


THE Secretary of the American Society of 
Civil Et ngineers,announces the death, on Mon- 
1884, at his residence in this 
City, of C. VANDERVooRT SmiTH, Past Director 
of the American Society of Civil Engineers. 
| The funeral services were held at the Church 
of the Holy Trinity, corner of Madison Avenue 





jcompiler in the Moniteuwr has in his table 
and original matter which he has spread _ be- | ale ; 

| wholly ignored many of our long American 
fore the readers of ENGINEERING NEws have an | ae ; 

bridges. A complete list of the length of mod- 
especial value, as coming from one who knows | eta ces sey ; : 

jern iron bridges is not just now accessible. but 
of what he speaks. 
| 


; ; ’ among the omissions may be noted :- 
His article upon the Brandt drill made a = 


. . .| The B. & O. bridge, at Havre de Grace (being 
stir among the American manutacturers of| >" — a ne ee 


ss : Ses built), , 6,000 L. ft. 
rock-boring machinery, and caused decided} wooden bridge at Columbia. Pa. 5.366 
steps f& be at once taken looking towards its | Louisville R. R. bridge, over the Ohio, 5,218 . 
introduction into this country;and the paper! Cincinnati Southern R. R. over Ohio, 3.950 - 
upon Modern Explosives, which appears in | sesiiebeaibe ri bridge, over Susquehanna, 3,271)“ 
. : ‘ | Jauphin bridge, over Susquehs 3,54 
this issue, is the latest and most complete| 20? aeeaee fechas. ae 
: : Need 5 3 3 Monongahela bridge, near Homestead, 5,300 
contribution upon this interesting subject Plattsmouth bridze, over Missouri. 3,000 
which has yet been presented to the American | Quincy bridge over Mississippi, 2.847 “ 
Engineering public. Omaha bridge, over Missouri, 2,750 
The fact that these papers are mainly com- | “ okuk, ery se ret 2,003 00" 
; : ; a : ua Crosse bridge, over Mississippi, BTS 
pilations and translations in no wise detract | (fo TOS*V DENSE, OVEN ADESISSIPDI oe 
Booneville bridge, over Missouri, 1,651 “ 


from their value:the sources of information | 
ure inaccessible to the great mass of American| To the above many other long bridges could 
Engineers, and they should be correspondingly doubtless be added, were the data at hand. The 
thankful to Mr. Specht for the intelligent in- | longest bridge in the world was the late Tay 
dustry which he has displayed in presenting | >Tidge, which was 10,320 ft. in length, and the 
them for publication on this side of the At-| Forth bridge now under construction is to be 
ary labout 9,200 ft. long. Although it does not 
These papers furthermore prove the wise strictly belong to the class in question, the N. 
. Elevated Railway is really a continuous iron 


policy, prevailing in Europe and frowned upon | 
and the aggregate length is 


here, of engineers publishing full details of poi bridge, 
their work, and spreading the light of indi-| thirty miles. 
vidual experience in all branches of the wide | 
profession of civil engineering. Similar papers | 
on American practice would be impossible, in | 

the majority of cases, because the data is not | On June 27th, a society was organized in 
is either suppressed by profes- Boston, Mass., to be called the ‘‘New England 
sional jealousy, or ignored as unimportant and | Meteorological Society.”’ 

unworthy of publication. 


SEI 


New England Meteorological Society. 


- 


on record; it 


jand 42d Street, New York City, Thursday 
| morning, July 3d, at half-past ten o'clock. 

| Epwin K. HynpMan, weli-know in railrcad 
circles, died at his residence in Pittsburg, Pa. 
jon the 26th ult. of consumption. He was 40 
years of age and had been engaged in railroad- 
ing for 24 years. He was first employed to 
forward coal trains on the Lehigh and Susque- 
hanna, of which road he became Superinten- 
dent. When the Baltimore and Ohio took 
possession of the Pittsburg and Connellsville, 
he was made Chief Engineer and subsequently 
Superintendent, and in time rebuilt the line. 
He retired from this position to push the 
affairs of the Connellsville Coal and Iron 
Company, and while there was appointed Gen- 
eral Manager of the Wabash system, with 
head-quarters in Pittsburg. He was afterward 
employed in a similar position on the Pitts- 
burg and Western, which road was built under 
his superintendency, and at one time was 
President of the Pittsburg Junction Railroad. 





Mr. Westey Royce, of Toledo, O., for twelve 
years assistant Engineer and draughstman in 
the office of J. D. Cook, the well-known hy- 
draulie Engineer, was Elected Superintendent 
of the Columbus, (Ohio) Water Works, Dec. 
1, 1883, to supply the vacancy caused by the 
death of the former, and very efficient Super- 
intendent, Frank Doherty. The selection of 
Mr. Royce to fill so responsible a position is 


The purpose of this|the best evidence of his reputation as an 
society isto aid the advancement of meteorolo- | hydraulic engineer. 
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Rost. B. Stanton, C. E., and J. G. RIpGuey, 
Mining Engineer, have opened an office as 
Civil, Mining and Consulting Engineers, under 
the name of RipGLey and Stanton, in Burling- 
ton Block, Denver, Colo. Mr. Stanton has 
been a subseriber to ENGINEERING News for 
many years. The Denver Journal of Com- 
merce Says: 

“Mr. R. B. STANTON is best known in Colorado as the 
Engineer of the Colorado Division of the Union Pacific | 
R. R.. which important position he has held for 
years, but recently resigned to become a member of | 
this firm. His former experience in building one of | 
the mountain divisions of the Cincinnati Southern R. R. 
and his recent work of building the Georgetown, 
3reckenridge and Leadville “high line”, mark him as 
an able engineer: at present heis Chief Engineer of the | 
Denver Circle R. R. 

Mr. J. G. RripGey ranks with the most thorough and 
reliable mining experts in the State of Colorado. He is 
also associate editor of the Rocky Mountain Mining 
Review, the leading mining publication in the State, 
and has contributed many articles to eastern mining 
journals. | 

This firm furnishes surveys and estimates for rail- 
roads, irrigating canals, and reservoirs; and for water 
supply, drainage and sewerage of towns. Examine | 
mines, ores, and machinery and furnish reports on the 
value of mining property, and the best way and means 
of working mines and ores.” 








on rr — 


Corrosion of Cast-iron Pipes. 


Mr. Samuel McElroy, while handling the 
above-named subjectin a paper by him read | 
before the Western Society of Engineers, 
claimed that a likely gause of corrosion in 
cast-iron pipe was to be traced to the class of | 
raw material employed, with the defective | 
system of manufacture pursued in ordinary | 
foundries greatly aggravating the original | 
trouble arising from the use of inferior pig. | 

In the first place, a cheap and easily melted 
pig is selected—specifications and the inspec- 
tion of quality and mixture not being strict 
and the castings (for convenience of handling) 
are generally madein green sand moulds laid at 
a slope of about 10 degrees from the horizontal.* 
Impure metal is therefore run in a way that 
aggravates its defects. The core bars are 
coated with loam more or less soft and wet, 
and sprinkled with sand. 

If not very carefully wedged, these bars will 
rise; and they are seldom stiff enough to re- | 
sist the upward pressure of molten metal. The | 
usual spring at the center for the core of an 8 
inch pipe is 1-16 0r {| ineh; oras much as 3-16 
inch witha6inch pipe. The metal, poured in 
from the upper end, first fills the lower section 
of the mould; and as it rises round the core to 
fillthe upper section, its weight springs the 
bar upward to the extent indicated, making 
the casting thicker at the lower, and thinner 
at the upper side. The denser, hotter, and 
purer metal fills the lower portion; the 
impurities naturally floating upward to settle 
in the thinner metal as it cools. Here gather 
portions of the sand coating of the mould: 
while the bubbles of the metal, caused by the 
development of gas from the vegetable matter 
of the loam, and from its dampness, tend to 
perpetuate themselves in blisters and air cells. 

The usual defects in these cheap castings 
are, therefore, inequality in thickness, air cells 
und blisters, sand holes, cold chutes from 
chilled metal, and mixtures of sand and iron. 
Such pipes are also frequently out of line, 

rom the effect of unequal contraction. Pipes 
of this deseription are peculiarly liable to cor- 
rosion; containing as they mixtures of 
metals of different densities, together with 
much graphite. The duration of such pipesin 
the ground is largely affected by the amount 
of disturbance they receive. 





do 


continue serviceable for many years ; but their 


! 
defects are likely to become suddenly promi- | 


nent upon comparatively slight external inter- 
ference. In favorable circumstances they may 
(*Will Mr. McElroy specify the Pipe Foundries in the 


United States where the above method of Casting iron 
pipe prevails? Ep. Enc. NEws.] 





| pressed at the shops. 


| 
| 
| 


If well laid at a} 
good depth, and thoroughly packed, they may | 
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new.—American Gas Light Journal. 


A New System for Operating Switches and 


Signals. 


George Westinghouse, Jr.’s system of pneu- 


matic appliances for moving switches and sig- 
nals was tried at Wilkinsburg Pa. where eighty 
passenger and innumerable freight trains are 
daily crossing. 
is accomplished by one man in the tower by ¢ 


simple movement of a lever for each train. | 
This operation has perfect command of twenty- | 


one switches, ranging in distance 1000 feet on 
either side of the tower, and twenty-seven 
signals, the furthest of which 2500 feet 
distant. 

The air which furnishes the power is com- 
When itis desired to 
move a train, its proper switch is set, and 
not tillthen is the operator enabled to clear 
the signals to thetrainmen. ‘This is an impor- 
tant feature, in as much as no carelessness 
of an individual can 
machinery will not work otherwise than in 
the order of the switch 
signal afterward. Though 


is 


trains may 


on the same route atthe same time; the one 
in hand must of necessity be disposed of finally, 
so far as the switches and signals are con- 


cerned, before another can be manipulated. | 


In addition to these precautions of device, the 


the plant being now under way. The move- 
ment to a switch is transmitted by the opera- 
tor pulling a small lever, which lets com- 
pressed airinto the switch cylinder, right or 
left, depending on which way it is to be moved 
This having been accomplished, the signals 
are cleared in a moment, the train crosses to 
its proper track and the operator is ready for 
the next comer.—Troy (N. Y.) Tribune. 
me 


London Wood Pavements. 

Bishop Bedell writes to the 
from London: 

** For fear the enclosed suggestive statement 
|may miss your eyes, I beg to enclose it, from 
| the Times, of Monday, June 9. 
| here 


Evening Post 


are incomparably superior to ours in 
New York, and the wood pavement and the 
macadamized might surely be 
with effect. 

There are at the present time 53 miles of 


| of which extend in che aggregate over 1,966 
miles, including 248 miles in course of forma- 


| 280 of granite, 53 of wood, 133 of asphalt, and 
798} of flints or gravel. The wood pavement as 





its cost being estimated at £600,000. The ma- 
\jority of the London pavements consists of 
rectangular blocks of yellow deal, principally 
Swedish, which seems to be the most fitted of 


all woods to withstand wear and tear and at-| 


mospherie changes. Pitch pine is the most 
suitable of the hard woods, the vertical wear 
of the section in King’s Road, Chels 
a year being only 0.055 inches. 


is better suited, but the supply is not sufficient 
to allow it to be much used. Creosoting the 
| blocks, which was once very much in favor, 


vative, the creosoted blocks being no more 


durable than the plain ones, while the surface 
was less clean and there was a tendency to)| 


more rapid internal decay. Moreover, they 


All this crossing and recrosing | 
|ing this with the maintenance of macadam, the 


| to 2s, 10d. 


result in accident, for the | 
|} pavement in Cannon Street, and Mowlem & 
prepared first and | 
be | 
| moved simultaneously on parallel routes, it is 
an absolute impossibility to move two trains | 


‘ducting for some years in 
four main tracks will be protected by block | 
signals, worked pneumatically, the erection of 


mm | present 
rhe pavements | 


reintroduced | 
| year, but as we pass eastward towards London, 


wood pavement in the metropolis, the streets | 


tion. The construction of these roads and) 
streets is as follows: 573 miles of macadam, 


| districts 


}at present laid down, is 980,533 square yards, | 


2a, during | 
Elm or oak do | 


; | reached 
not stand changes of temperature well; larch | 


has been found to be of little value as preser- | 


last more than 30 years; but the majority if| has been in use in the Chelsea district for five 
tested after less use will show flaws that would | 
have insured their rejection if detected when | 


years and has answered its purpose. well, af- 


fording good foothold for horses and being 
safe and smooth for vehicles, while the cement 
grout used for filling the joints keeps out the 
| wet and 
| The net cost was 10s. 6d. per square yard; and 
| but very few repairs have been found neces- 


does not allow dirt to accumulate. 


sary, and, taking the life of a block at seven 
years, the first cost, repairs, renewals, and 
cleansing, spread over twenty years, amounted 


ito ls. 9d. per square yard per annum, and 


spread over fifteen years to 2s. 13d. Compar- 
balance is decidedly in favor of wood pave- 
ment, the annual repairs of Parliament Street 
and Whitehall when macadamized amounting 
The plain system of blocks appears 
to be that which has the best reputation, con- 
siderable areas now being laid in Marylebone, 
Chelsea, and Paddington parishes. A good 
part of the city is laid by the Improved Wood 
Pavement Company, Which has also operated 
on Westminster, Piccadilly, Bond Street, 
3rompton Road,ete. There are also Henson’s 
system, the asvhalt system, the ‘Keyed ”’ 
pavement,the ligno-mineral pavement, Carey’s 


Co.’s pavement, all of which have had more 
or less success. 
- a 


Water Supply in England. 

A letter from Mr. Baldwin Latham, C.E , has 
been published, in which the writer says that 
from observations which he has con- 
various parts of 
England, he is able to point out that if « line 
is drawn north and south through Leicester, 
in all places near that line the quantity of 
underground water stored in the new red sand- 
stone, oolite, and the chalk is about equal to 
its normal quantity at this period of the year; 
in places to the west of this line there is an 
increase of water beyond the normal quantity, 
while in places to the east, there is a marked 


been 


| deficiency in the quantity of water stored in 
ithe ground. 


The springs inthe chalk in the 


North Downs, which furnish the perennial 


|supply of water to the streams of Surrey and 
| Kent, are now at a lower point than they have 
i been at any corresponding period for many 
| years past, and we shall probably have this 
| year a smaller flow inthe River Thames than 


has occured for a considerable period. At the 
time the upper tributaries of the 
Thames, taking their supply from the chalk 
of Wiltshire, contain an abundance of water. 
more than at the corresponding period last 
the supplies are of a limited character, and, 
ir. all probability, within the area of the River 
Lea, we shall have this year a lower state of 


ithe water than has been recorded for many 
| years past, as within the drainage area of this 


river and north of it, passing into the oolite 
of Northamptonshire, there is a 
marked deficiency in the quantity of water 


| stored. 


From records of underground water, it ap- 
pears that there is a marked deficiency of water 
in the ground every ten years; for instance, 
there was a deficiency in 1854, 1864, 1874, and, 
in all probability, this low water will occur 
again this year. Although it most marked 
at the present time in. the southeast districts 
of England, yet from the rapidity with which 
the springs are now falling in other parts of 
the country, the evidence ali points to a gen- 
eral low state of the water in the autumn of 
this year. 

Whenever the water in the ground has 
a considerable degree of lowness, 
when replenishment commences, in all places 
in which the water is liable to pollution we 
have the corditions which bring about epi- 
demies of typhoid fever, and it therefore 
behooves all persons who are suspicious of the 
quality of their water supply to take the pre- 


Is 


| caution to have all water used for dietetie pur- 


poses boiled before it is used during such 
periods as we are now entering upon. sy 
adopting this precaution, much illness and 


suffering may be prevented.—London Archi- 


are 20 per cent. more costly. The plain system | tect. 
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(CONCLUDED FROM PAGE 3.) 
is overcome it is probable that explosive- 
gelatine may be valuable for military pur- 

Some of the instances of decomposition of 
explosive-gelatine have been cited in these 
Proceedings, Vol. VII. p. 486. 

In a preparatory note to Addendum L. of 
Gen. Abbot’s report upon Submarine Mines, he 
states that “all the samples of the explosive- | 
gelatine remaining on hand after the trials 
detailed in the report, have undergone spon- 
taneous decomposition, separating into cel u 
lose and free nitro-glycerine with the copious 


| 


| 


evolution of nitrous fumes. This change oc- 
curred during the winter and spring of the 
current year (1881-82) and was not caused by 
any exposure to high temperatures while in 





\ case of spontaneous decomposition of a 
small amount stored, freely exposed to air, in 
a dry room of even temperature, has occurred 
own observation. 

The camphorated explosive-gelatine was 
wrapped in paraffine paper and then in light 
wrapping paper. After something 
more than one year’s exposure it was found 
in the early winter to be giving off nitrous 
fumes which had stained the wrapping paper, 
and to have shrunk considerably in volume, 
and that the outside of the paper was covered 
with eongeries of fine “crystals, while the odor 
of camphor was very strong.’”* 

Gen, Abbot experimented with gelatine 
prepared for him by Prof. Hill, of the Naval 
lorpedo Station at Newport, R. I. This pow- 
der was male at 89 per cent. of nitro-glycerine, 
7 per cent. of collodion gun-cotton and 4 per 
event. of camphor. The general says, in his 
report en ‘* Submarine Mines,” pg. 104. 

The following experiments were made upon 
the gelatine, when unfrozen, to test the effect 
of violent concussions. A slice 3 in. in thick- 
ness was suspended in paper and pierced by a 
bullet from the regulation Springfield rifle, 
tired at 25 yds.; result, nil. This experiment 
was repeated, without explosion, 
celatine was backed by an inch board. The 
range was then increased to 45 yds., and the 
bullet passed with a like result through the 
explosive and flattened against a half inch 
iron plate, against which it was resting. 

Finally a 10 Ib. slab was lashed to a vertical 
board one inch thick, and was pierced by a 
service bullet at arange of 100 yds. The ball 
thus traversed about 3 in. of the gelatine, 
without effect. In all these experiments the 
explosive was in its semi-transparent, jelly- 
like condition. 

lo test its tendency to sympathetic explo- 


under my 


Drow I 


submerged 5ft. below the water surface, at 


the explosive-gelatine. 
Dynamite No. 1 (old 
of 201. 


These experiments, 


possesses 
detonation than Dynamite, No. 
be over estimated ** Water produced ni 
exudation of nitro-glycerine, 


which, 


pendent upon the 
material.” 


On page 135, Gen. 


compactness of the 


Abbot says: 





tothe conelusion that Dynamite No. 


ceedings, of the N.S. Naval Institute, Vol. X. 1884.) 


when the} 


sion, a few experiments were carried out. | 
Half-pound cartridges, wrapped in paper, were | 


confirmatory of those | 
reported abroad, show that the new explosive | 
much less liability to accidental, | 
1, an advant- | 
age which in military operations can hardly | 


another im- 
portant advantage over Dynamite, No. 1, from 
as already stated, itabstracts the nitro- | 
wiveerine to a greater or less extent, de- 


“A careful 
consideration of these several advantages ana 
disadvantages has led the Board of Engineers | 
1, should | 
be adopted provisionally, as the best explosive | 


W. N. Hill, Notes on explosives, quoted in Pro- | 


ENGINEERING NEWS AND 


pear they are carefully tested; and it is not 
improbable that the trials now in hand with 
explosive-gelatine may show it to be aformi- 
dable rival.’’ Gen. Abbot’s experiments were 
made from 1869 to 1881. 
COMPOSITION OF DIFFERENT KINDS OF EX- 
PLOSIVES : 

General Abbot in his “Submarine Mines” 
mentions the following kind of explosives, ex- 
amined by him in 1876: 

(Atlantic Giant Powder Co). 
, absorbent. 


Dynamite No. 1 


75"; nitro-glyceri e. 25°, 


Dynamite No, 2. (Atlantic Giant Powder Co.) 


Nitro-glycerine Py nae 2 a 
Potassium or sodium nitrate... sa 48°), 
Sulphur , go 
tesin, powde red C ‘oal or @ hare oal. : Wa 
100 
Vulcan Powder (Warren): 
Nitro-glycerine . a oo ere 300 
Sodium nitrate : ee 525 
Charcoal . . ; 105 
Sulphur 70) 
1,090 


Mica Powder, (G@. M. Mowbray): 


Finely divided mica scales (a non-absorbent 
silicate of alumina) and tri-nitro-glvycerine in 
the proportion of 475 of the first to 525 of the 
latter. Two grades were made, No. 1 with 
52”, and No.2 with 40°, of nitro-glycerine. It 


} Electric 


: Powder (N.M. Barney, Titusville, Pa): 


No. 1, nitro- glycerine 33° ) 
No. 2, om 28") | kept a secret. 


Designolle Powder: 


Potassiiy BIGTALE... 5.6.0.2 ..6 bess 50", 
Too dangerous by reason of sensitiveness t« 
friction : 


Brugere Picrie Powder: 


Not as dangerous as Designolle powder. 


Ewplosi re-gelatine: 





Nitro-glycerine . 
: ollodion gun- -cotton. - 
Camphor.. ioctl ohn ; 4” 


distances of 15, 10,5 and 3ft. from afuze-can| .. _ . . é : 
containing one pound of dynamite No. 1. | ane ogerent Pane Of High Explosives, oe 
Detonating the latter produced no effect upon | 

Under like conditions, 
explodes up to a range 


made in 


| Patents. 


Continental Europe, 


| Wood-pulp and ! 


» | 


\ Saltpetre 7 15% 


Absorbent - ) Wd.-pulp 25°, | 


Absorbent, as above..... 
Dynamite No. 3 new, Nitro-glycerine 15! 
Saltpetre 75°% 
Sulphur 10% >. 


» 


Absorbent- 


Pt 


* Prof, Munroe, Proceedings, U.S. Naval Inst. Fe 
1884. 


Absorbent was | 
| 


Potassium picrate... Sites . 60% 


Ammonium picrate 3 50° 
Potassium nitrate.............. . 60%] 


| Dynamite No. 1, old, Nitro-glycerine.. 75! 
Kieselguhr 25 
Dynamite No. 2, old, Nitro-glycerine 50% 


Dynamite No.1,new, Explo.-ge ners 
40 to 30°, 


Dynamite No.2, new, Explo-gek: iB 40 to 50°, 
60 to 50", 


( Wa.-pulp 15% ).. 85% 


*According to the testimony in the suit of the 


Juty 5, 1884 


lfor our service * * * * As new explosives sie! Atlantic Giant Powder Co. against the Vulcan 


and the Neptune Powder Companies, the vari- 
ous explosives which the complainant regarded 
jas infringements of their patents are as 
follows: 


Vulcan Powder, Brady’s Dynamite. 


| Nitro-glycerine, 32.6 per cent..-..+---++ 33 per cent, 
Niteate OF Boda, 40546  —nkc oe sbeceens 50 
Charcoal, Beg oN oxewaeennes 10 5 
Sulphur, OE eavana sence 7 7 


Neptune Powder. 


PROTO REINS os. 00. dcob eae sdveewnseuces 32.66 per cent, 
Wit PRES OE OGG e ooo 65s i vec scccicecesvese 45. is 
CIEE Sooo a dR ba dai ek ce cnmndneness 17.44 5 

fe SR ereer ee eer errr err ei 4.86 si 
BI occa eiby snes dpa ne ban euas canny lerae ee 0.04 


Viners’ Porrder Ca, Dynanvite, 


NIGEOSBIVGETING © nsec sc bist eccapiccens 32.91 per cent. 


eRe Cr TAN bv on cide Wes cess veuheese 49.88 
Charcoal, wood and partially charred 

CONE cccke cxndeneccss Stands kaeas vanes 17.21 

WR cial Ook as Goa ane KER ERPRULT RTGS 1.18 


The percentages are given exactly as in the original). 

The injunctions against the manufacturers 
of Neptune and Vulcan powders were granted. 
The value of this monopoly may be shown as 
jfollows: It is claimed that, with proper ex- 
ploders, a dynamite composed of 30 per cent. 
| nitro-glycerine and 70 per cent. of meal powder 
| will do as much work as a dynamite with 75 per 
|cent. of nitro-glycerine and 25 per cent. of in- 
fusorial earth. ‘The difference in cost may be 
estimated as follows: 


| Vulcan Powder. 








| was largely used at the Hoosac ‘Tunnel. | 70lbs.of Meal Powder (@ 04.................. $ 2.80 
2 Nitro-WlyCOrine’. @ .40~ 2.6 csscsccereres 12. 
Hercules Powder (California Powder works): | ~ 
100 Ibs. Of POWGEL GCOBES.««....eseccrccrsccvccceens $14.80 
y E rE Jj eo € (CA *} s 770 _ 
No. 1. XX. Nitro-gly« erine eee a anor Dun samite No... 
Magnesium carbonate 05 | ck tin Meena Willie @ Bb oicccderdnseavinssic 6x 
\\ ood-pulp s : : 26 | 75 ‘* Nitro-glycerine @ .40 30 
Sodium nitrate. é et : ; : See 
| 100 lbs. of dymamite COsts..-..--...e.eeeeeeeee ees $30.75 
100 | : 7 . 
: rs . a@ previous s Judge atehford issue 
No. 2 Nitro-glycerine..... 0 | In a pre viou uit, udg Blatchf rd issue ] 
Sodium nitrate. . _. 435 | an injunction against the manufacture of the 
Wood-pulp.... 110 | following powders: 
Magnesium Carbonate bi 35 
- engl No. 1. No. 2. 
1.000 | Nitro-glycerine, 67,64. 27.86, 
| Cellulose (paper stock) 16.82 (sawdust « charcoal). 5.59 


Nitrate of Soda 15.54 66.55 


Prof. Ch. E. Munroe, U.S. N. A. in Proceed- 
ings, U.S. Naval Inst., Vol. X., page 211 (Feb. 
| 1884) mentions a new explosive, called Pan- 
clastite, invented by Eugene Turpin, of France. 
The mixture is made by mixing liquid nitro- 
)|gen tetroxide (N, O,) with combustible sub- 
stances, such as the hydro carbons; vegetable, 
animal and mineral oils; fats and their deriv- 
atives, but preferably with carbon disulphide. 

|He proposes that the two substances should 

| be kept apart until needed for use, when they 

| may be mixed in the proportions considered 

| best for the work on hand. The proportions 

| whic h yield the most sensitive meeture are: 

\2C8, +3N, 0,, being about two volumes of 

| the first to three of the second. In making 
* |} this mixture the temperature falls about 20-. 
®} When equilibrium is re-established, the mix- 
‘ture burns with a most brilliant flame if ig- 

nited when freely exposed to the air. If con- 


) 


under Nobels | fined in a vessel and ignited it burns until the 


pressure of the gases “produc es an explosion. 
a nder these circumstances only a portion of 
»|the enclosed matter explodes and the re- 
mainder burns up quietly. If, however, it be 
exploded by a fulminate primer, whether en- 


Absorbent- S 50°, closed or freely exposed, the explosion is com- 

| Saltpetre plete and powerful; more powerful, it is 

Cellulose-dynamite Nitro-glycerine.. 75°, | Claimed, than nitro-glycerine or explosive gel- 

; , : Wood-pu_ p... 25°. atine. The advantages claimed for this ex- 

| Explosive-gelatine Nitro-glycerine .92to 93°, | plosive are, greater power than dynamite, 
Gun-cotton Sto 7°. | perfect safety of the separate constituents in 


0 


transport and storage, insensitiveness of the 
mixture to blows, and easy control of the 
manufacture by the Government, owing to the 
fact that nitrogen tetroxide is not met with in 
commerce. 

In general, Panclastite is to be used in the 
| liquid state, but if the solid state is preferred, 
it may be absorbed by infusorial silica, just as 
| nitro-glycerine is. 


Dynamite No. 3 new, Nitro-glycerine., 25°. | M. Turpin proposes to utilize the light- 
Primer) Absorbent, as in No. 3....... 75" | giving properties of Panclastite. The heat 
Military - Explo.-gelatine.. 96% | developed by the combustion is also very great, 

Camphor ...... . 4°, | being estimated at 3.000° Cent. Platinum 


i fuses instantly under the action of this flame, 

and the mixture can fuse its own weight. 

Graphite also commences to fuse. Turpin has 
bp, | also devised a furnace by which this great heat 
can be utilized in the arts. 





MERE a es SEB 





oh 
ss 
= 
i 
et 
x 
= 


id 


a 





SAI ee ea Ve gira hee Bed 


Pease 


nan te Oa 


ae 































< 












































Jury 5, 1884 


The Channel Tunnel. | 


The following passage is froma song, * Bubbles of | 
1925.” by Theodore Hook, which appeared in the Jolin 
Bull newspaper in 1825: | 


“A tunnel underneath the sea from Calais straight to | 
Dover. sir, 
The qualmish folks may cross by land from shore to 
shore, 
With sluices made to drown the French, if e’er they 
would come over, sir, 
Has long been talk’d of, till at length ‘tis thoughta 


monstrous bore. 


The following passages in the same song seem worth 


recording: 


“When Greenwieh coaches go by steam on roads of iron | 
railing, sir, 
How pleasant it will be to see a dozen in a line!” 


“For new canals to join the seas, Pacifle and Atlantic, 
sir.” 


Here we have steam tramways and the Panama Canal 
anticipated. 
Notes and Vuerte a 


ss: ae 


CORRESPONDENCE. 


Driven Wells. 


Special Correspondence Engineering News 
DENVER, CoLo., June 23, 1884. 
EpITOR ENGINEERING NEWs:—As we are thinking 
somewhatof putting down a system of “Drive Wells”, 
or “Driven Wells” asa supply source for Water-Works 
for a townof some 6000 or 7000 inhabitants, I would 
like very much to get hold of information concerning 


any systems of this kind,or any experiments in this | 


line. ([ think it has been tried in Brooklyn, N. Y.) Can 
you refer me to anything bearing on the subject. Has 
the News ever discussed the subjeet? If not asking too 
much, will you kindly favor me with an answer. 
Very Respectfully, 
WALTER H. Gr AVES. 

Mr. GRAVES is Chief of the Engineering Department 
of the Colorado Loan and Trust Co.. of Denver, Colo. 
and assuch has charge of nine irrigating 
sides the Silverton and Albuquerque 
He isa good man for people posted in 


eanals, be- 
Water-works. 
matters fo communicate with. ENGINEERING News has 
not yet furnished anything of consequence on the sub- 
ject, but is ready for communications. The city of 
Brooklyn is now using a system of Driven Wells 
and probably Chief Engineer Robt. Van Buren, will 
tell you all about them.—Ep. ENG. News. 
ng . 


What He Figured On. 





‘It was flaxseed that ruined me,”’ he said, as 
he crossed his legs and heaved a sigh from the 
bottom of his soul. 

‘You tried to make a corner, eh ?”’ 

*Oh,no. Iwas only calculating on the natu- 
ral and average demand in the middle states,”’ 

“And did the price go down ?”’ 

* Yes, 15 cents per bu: shel. 

*‘ What was the cause ?’ 

‘Almost total laek of boils in the State of 
Ohio, Indiana, Michigan and Illinois that sea- 
son”’ he calmly replied. ‘The number of boils 
drop] ed from 750,000 to three or four old car- 
buncles and a felon or two, and I'll be hanged 
if even those weren't poulticed with cornmeal 
to save expense.’’— Wall Street Neirs, 

NIP 

SomE out-of-the-way data respecting the 
great canals of the world are published. The 
Imperial Canal of China is over 1000 miles long. 
In the year 1681 was completed the greatest 
undertaking of the kind on the eentinent, the 
canal Languedoe, or the Canal du Midi, to con- 
nect the Atlantic with the Mediterranean: its 
length is 146 miles, it has more than 100 locks, 
and about 50 aqueducts, and in its highest part 
it is no less than 600 feet above the sea; it is 
navigable for vessels of upward of 100 tons. 
The largest ship canal in Europe is the Great 
North Holland Canal, completed in 1825, 125 feet 
wide at the water surface, 31 feet wide at the 
bottom. and has a denrth of 20 feet: it extends 
a Amsterdam tothe Helder, 51 miles. The 

Caledonian Canal, in Scotland, has a total 
length of sixty miles, ‘including three lakes. 
The Suez Canal is 88 miles long; of which 66 
miles are actual canal. The Erie Canal is 3504 
miles long; the Ohio Canal, Cleveland to Ports- 


mouth, 332; the Miamiand Erie, Cincinnati to 


Toledo, 291; the Wabash and Erie, Evansville 
to the Ohio’ line, 374, 
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“Driven Well” | 


co 


| 
Mexican Water Works. | overflowing and flooding the valley below and 
: | partly inundating the city of Guanajuato. 
ie toe sone. ¢ Notwithstanding the enormous pressure the 
- P eee ae ~2.. . , | dams stood firm and we e not injured in the 
Epiror ENGINEERING News:—In addition to least 
-_ enalberangy: of maine om a neighboring The supply of these 1eservoirs is entirely 
republic of Mexico, which during the Aa dependent on the rainfall as the stream which 
oars nF we a anes Soarnee yee feeds them is entirely dry (not being fed by 
oe encther Rela for eres Capl- | streams) during the dry season. which com- 
talists has lately been opened in that country. prises 8 months of the ‘vear, or from Octobe 
I refer to the building of water-works. At ts Dentin : 
present Mexican cities, with few exceptions, | 
are verv inadequately supplied with water. 
The general mode of supply is by means of | 
stone aqueducts, bringing the water from high 
reservoirs situated in the adjacent high moun- 
tains, nearly every city (as far as I have seen) 
being located near the base of one. 
The city of San Luis Potosi, the capital of 
the State of the same name and located on the 
proposed line of the Tampico branch of the 
Mexican Central Railway, is the first city to | There ts no hease diatethetion d6 with ws here. 


ove this important matter. Recently a| a i ; s 
= in _ ee b ‘di - e : ‘ I f but public fountains at different places in the 
concession for the building of a system of}. . 
0 SS] t 7? ae city, where the water is sold to the aguadores or 
water supply has been granted to a London} — ; CR : ce 
water-carriers, who have a large earthenware 
company, the details of which I quote taken|.. ; nent oN ie eR 
. Bi aa ; | jar, or, sometimes, asmall keg or two strapped 
from a late number of the Tiro Republics pub- a ss g a , 
: 2 : 2 , |to their backs, and who peddle their contents 
lished in the city of Mexico. : satel 
in town from house to house, 


>C Ss ‘TS 
and Wylie from the State of San Luis Potosi " ete a wre : h: eink aaa 
for constructing an aqueduct system was lave een informed that the city derives a 
signed on May 6th, and by the terms of the | et income of about $18,000 a year from the 
contract the work of constructing the reser-|sale of water, which, allowing $8.00 for ex 
voir must begin within four months of its sign-| jenses of collection. ete.. (the works needing 
ing, andthe laying of the pipes within four|© ay ; hae 
months after the opening of the Central rail-|Ve'y few repairs), would be at the rate of $1.00 
road between Tampico and the city of San | per 1,000 gals. applied. 
Luis Potosi and 20 months after the road is | The rates charged by the aguadores is about 
opened the entire system must be completed. | 
The grantees can organize a company to have|* __ : : : 
its headquarters in the city of London with a| The quantity of water used is, however, aug- 
local office in the city of San Luis Potosi.| mented by the many cisterns attached to 
ee : amen ee oo must | dwelling and other houses. The capacity of 
iave at least $100,000 subseribed. Sate a ia ey: as ical 
The Executive is authorized to appoint an| these 7 think, is about equal to the quantit) 
engineer at the expense of the company with a supplied by the reservoirs, which would give a 
salary of not more than $200a month, who|total average daily consumption of 4 gals. 
shall associate himself with those of the com-| per head. Certainly a minute quantity, if 
| pany. ; : . 
| Por the faithful fulfillment. of the terms of | *° take the amount used in American cities as 
the contract a deposit of $5,000 shall be placed | @ basis. 
hy the company in the branch of the Mexican The City of Mexico has lately made _ provis- 
National bank in San Luis Potosi, which can | jons to largely increase her present supply, by 
be withdrawn when the first seetion of the at eee ee = oes 
works is completed, substituting it by a mort- the building of additional reservoirs,and the 
‘gage on that part already constructed. laying of pipes in the city and its suburbs 
‘The company has the right to all th» privi- | where pipes at present do not exist. 
leges that the State and municipality enjoy by 
| the laws for a period of 50 years, after which 
the city can make a special contract always 
giving the preference to the original company. 
All materials used in construction will be ad-|  .. \., sae <r 
/mitted free of State or municipal duties and We hear occasionally from America, cays 
\the Executive will petition the Federal Goy-|the London Timber Trade Journal, of extra- 
ernment for the removal of federal duties on | 0'dinary discoveries and inventions which are 
imported material. to revolutionize trade, or to supply the world 
The company is authorized to established | With new commodities that will render those 
one or more ice factories | familiar to us of no value. Three or four yeais 
The company can collect at the rate of $2.50| 40 timber, better than nature could grow, 
monthly (at the most) from each customer| Was going to be made out of straw, and the 
who does not take less than 1,200 liters daily, | Patent was supposed to have been taken out 
Certain other privileges are allowed the|forit. Then houses were going to be built of 
grantees, making the concession a valuable | glass, of a peculiar kind, and these houses 
one and the completion of the works will be | Were to be as indestructible as the world itself, 
a great thing forthe city of San Luis Potosi, | But, after a flourish of trumpets, we listen in 
Mr. Wylie has gone to London to work up that | Vain for the gong of public applause | which 
end of the project. Mr. Wastall remains in | proclaims the success of the invention! Now 
San Luis, Potosi.’ | here is another plausible note of admiration ; 
a : . ; | but will anything come of it? It is reported 
Ihe city of Guanajuato, well known as a/ fromthe United States that a Pittsburg engi- 
mining centre has lately found her water sup-|neer has successfully — othe vapor of 
ply insufficient for the increased demand upon | ¢@tbon in driving a sixty-horse pow ee 
it. Thiscity is supplied from reservoirs situ- | |The bisulphide of carbon was converted into 


vapor at a temperature of 118 degrees, pro- 
ated near the head of the Guanajuato River, 


i;duced by steam obtained from a 15 horse- 
about 2 or 3 miles above the city proyer. | power boiler. Compressed air is cheaper than 
The reservoirs are formed 


by the building of | Steam; but when you have to employ steam 
stone dams across the valley 


a7 capacity of the reservoirs is only 100,004 

. meters or a little over 26,400,000 gals. to 

supply the city for a period of 240 days giving 

110,000 gals. daily. I assume the population 

to be about 55,000, which would give 2 gallons, 
say 2 gallons, daily per capita, 

The main distribution pipe from the reser- 
voir to the city, is a lead pipe, and I do not 
think it is over (3) in. diameter. The rate 
of ineline is about 80 to 90 ft. per mile. 


: = and thus supply 
“The concession received by Messrs. Wastall 


1 


; cent to } cent per gallon. 


EmiLe Low. 
III 


An English View of American Inventions. 





, to obtain it, double machinery is involved in 
and enlarging | the process, and the expense is doubled too, 
the space obtained by ecxeavating the rock be + you get it into operation, with far less 
back of the dam along the sides of the valley, | efficiency than using steam direct. The ques- 
which are there very narrow. There are bi | tion is, can the new inyention be made to pay 
3 ; | betterthan those which it is intended to super- 
large reservoirs and several smaller ones, each | sede? or kas it other advantages which render 
varying in altitude one being below the other. | the question of costs less important: ? Science 
The dams are of masonry, well built and dur-| can make sugar out of turnips, but, having 
able and of sufficient strength to amply with established the fact, science discontinues the 
— | process because it will not pay to go on with 
stand many times the pressure to which they | jt, So, many of these bright ideas, that come 
are subjected, in cases of sudden overflow, | to us from the other side of the Atlantic, die 
which often times happens during the rainy | down, und flic eee bee pe ge ae 
ee Sala l . ene . as c ,| when they come to be practically apple ey 
ce ae An ex< opuene rans hap} ened rap are found to be a little more expensive than 
12 years when a “cloud -burst”’ occurred im-| the old plan, without producing quite so good 
| mediately above the reservoirs, filling them, | afreturn. 
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The Drainage and Sewerage of Mexico. | tion; thatis, the flow was as great as it should | quantity depend on the size of the room in re- 
a be — . population - — 30,000 using only | jation to the number of occupants? Explain 
Editors of the Merican Financier an abundant amount of water. we . ‘ ; cs e ea 
Sao. Mexico, April 22, 184. In constructing the separate system of sew- by one example how your result is arrived at. 
i have read with much interest the article in| ers, provision is made for efficient daily cleans-| 2°- Draw up ashort set of bye-laws for the 
your late issue by Dr. Archibald Lawson, on ing the sewers by placing an automatic flush-| proper management of a common lodging 
the health of the city of Mexico, and particu- “a tank eo — ee ee ee house. 
arly that portion relating to the sewerage | This tank holds about 200 litres of water, ‘ eee ; -in which v , 
ons’ Alon A tew remarks from an Engineering which can be taken through a suitable orifice 6. Describe the manne! in which you would 
stand-point may be acceptable to your readers | from the public water-supply. The object of construct a macadamised road upon newly 
many of whom, as residents of the Metropolis, | these tanks is to flush the jirst portion of each | filled up ground. Give sketches of the con- 
have a vital ee — et ee tg re a age ii not eee struction of a macadamised road, and show 
ment of the city. will go a step bevenc r.| vent deposits from taking place. sections aie ceeiaece eae ad ; 
ee ae that the Seda and | where ain storm-water creates a nuisance, the form of the surface and the falls from erown 
sewerage should be considered independent, | storm-water sewers are built to relieve the dis- | to channel. 
and assert that the so called ‘‘separate’’ sys- | trict, independent of the other sewer. EXAMINATION OF INSPECTORS OF NUISANCES 
tem of sewers, from which the storm-water is| While I have endeavored to make clear the renee ee . apr. : 5 Creer 


reg 
9 
2. 











rividly excluded, is the only efficient means to | superiority of the separate system of sewers| 1. State the powers of local authorities in 
be adopted for the sewerage not of only the | for your city, I fear its adoption would be but ard to dealing with infectious diseases. 
city of Mexico, but all cities on the plateau, | a partial relief and the drainage of the Lake What is the order of procedure prescribed 
and will endeavor to make the proof clear to | would be imperative if the sewers were built. ia dncnit al Food 5 aes ak tam alaal 
the non-professional reader. The plateau of | As L understand the situation, the surface of | 93 the sale or pita a ee 
Mexico has the climatic peculiarity of the wet | the lake Texcocois but about two meters below | ing for analysis samples of articles suspected 
. ‘ ie > | = . 2 y . a yr« 210 > : 
and dry seasons, while a portions of bo ee a _ ef eee em of being adulterated? 
United States and Europe have the rainfall | ae Garay, ie) «distinguished Mexican ngl- ‘ Thatia a cellar dwelling? Under wh 
distributed, with more or less uniformity, |neer, finds the lake is filling up four centi- 3. What is a cettas awolting? Ss = oe what 
throughout the whole vear. It may be as- meters per annum, on an average. W ater is | conditions may underground rooms be In- 
sume¢ at for seven consecutive months in| found in all parts of the city a few decimeters | habited? 
imed that fol 1 ; 
the year no ee _— a in ryeeesgte. dur- | wine a eae ane eae BP | 4. What are the characteristics upon which 
ing which time the sole duty of the sewers | perfectly practicable to dispose oO e sewage | . wide whe Ce heal ‘ Sa 
would be to carry the sewage proper, and such | by afin Np the general conditions necessary | FOR SANE TN = Ser A Se _— 
subsoil water as would be allowed to enter, | to health must follow the draining of the lake. | should be submitted to the analyst or not? 
and here I will state that in the separate sys- j I believe Mr. de Garay 5 plan, which contem- | 5. How is eubie space calculated, and how 
tem, Ithough the sewers are absolutely water | plates the draining of the valley, to be the only | much ought to be given for an adult? What is 
tight. arrangements are made in cases where | practicable solution of the question for the | a i a cael iach teidaaltas tomeamaiiia a 
subsoil drainage is necessary to accomplish | radical sanitaryimprovement of the city. This |“! 4mount of cubic space usually required for 
that object by laying tile pipe with open joints | in combination with the separate systems of | common lodging houses? 
in the same trench with the sewer, entering | Sewers, will accom) lish all =, can be done - 6. A nuisance having been reported to exist 
the latter at convenient points, the munic ipality, except the enactment and | in g certain house, what steps would you take? 
A little reflection will enable the reader to| rigid enforcement of uniform and approved | ., is pe i si a 
appreciate the fact that a sewer large enough | method of sewers connected with houses, and What is meant by a recurring order? 
to carry the maximum rainfall during the wet | arrangements of interior fixtures, which is a 7. In the inspection of a slaughter-house, to 
season would be of salen tc Peco matter of ee ng eee tg Qe eae the | what points would you specially direct your 
built to convey the se:reage alone. may state | Sewage could all be used in irrigation without |, anton? frat are > reanirements of ;: 
that the rainfall is so great a quantity in pro-| entering the canal draining the lakes at all. ae ntic wi) What are the requir — of a 
portion to the sewage proper that in propor C. M. H. Buake. | properly constructed slaughter-house? 
tioning the sizes in a given system if the | 8. Describe how you would proceed to inves- 


Civil and Sanitary Engineer. 


| 
sewers are of capacity to carry the water, there | —— tigate defects in a system of house-drainage, 
is no allowance necessary for the sewage, | and make a short report upon supposed de- 
which with a consumption of 120 litres per | : Sie : Sal cand ee a oe aa: 
capita per diem will be found to be but about | Sanitary Institute of Great Britain. fects in house of, say, £50 rental, with especial 
two per cent, of the flow resultant from a rain- | — | reference to the points which more usually are 
fall atthe rate of 0.025 metres per hour. But| — examrnation oF LOCAL SURVEYORS, JUNE 5, 1884. found to prevail. 
the cost is not the most important factor in the | — 


discussion, the efficiency of the separate sys- | Texan Railroads, 


tem being the vital question. Without a} Paper I. | 
tedious t..eoretical discussion it may be stated 1. What p tn Da RR ali ig cee ala eae Ae 
: ree ; 1at public laws exist as to the construe-| py. és ; 
that a sewer large enough tocarry the rainfall | ie el Z “ . ale nildir Se : % From the report of Mr. Joseph Nimmo, in 
° . . » y S 4S g vs » aS 4g? | . a . . 
during the wet season, will, during the dry | VOM OF new houses ¢ 7 1S8 In Fespect OF | reference to the proposed improvement of Gal- 


seuso , “Ye ‘arry the sewage proper. | height, thickness of walls, general curtilage, | Stee 
season be tov large to carry the sewage proper. | Nels rg 7 . irtilage, | veston harbor, we extract the following matter 
his may seem an absurd statement, but the | and out-buildings? -elating to the railroad svste f Texas anc 
reason is evident when the conditions are con-| 9 What legal powers can a local surveyor |*\ ating to the railroad system of Lexas ane 
sidered. During the rainy season the seweris| ~~ rs Wee. ; Bi ’ | the influence they have had upon the material 
at times taxed to its full capacity, and the | US¢ to compel the laying on of & propel supply | prosperity of that State : 

water rushesthrough at a high rate of velocity, | of water? In the event of his reporting to his | ; 

. ah . . “ ? . | The State Texas is De » i ‘ sntirelw 
carrying all deposits of filth with it, while in| authority that entry for this purpose has been | aoa a we cr eet eee 
the dry season a small, sluggish thread of) pofused, how would he substantiate his report | Her rivers are not navigable except for lighters and 
filthy sewage would trickle on its course, de- rae ‘Se | vessels of the smallest size. The increase of the rail- 
positing the heavier particlesin the sewer. In| before the magistrate? | road mileage of the State affords. therefore, a measure 

oe : : | ‘ ° ° | YC or rrow . vanr 18k re wag 
ashort time this deposit would decompose,| 3. Describe the powers exercisable by the | &f ber commercial growth, In the year 1850 there was 
emitting sewer alr, which is now recognized | surveyor of a local authority with respect to| 
| 


not a mile of railroad in the State. The increase of 
railroad mileage since 1860 is as follows: 


» sdies . f ase] acs 2 F 2 st | ° ° . >. . ° ee ee ET OL UT ETT eT TE CT eR TCL ET eee. OF 
by the medical profession as one of the MOSt | ventilation of—(a) Buildings, dwelling-houses, +870 TI 
insidious agents inthe spread of the germs of | : ; 5 ; al ima li Bap aa aa la a al aac , ill 
zymotie diseases. In order to make intelligent |@Nd manufactories; ()) Sewers private and | ee ee eer oe 

° > | Sh cc ccccccccccrevccscrcrsescceseesseseseseereseecsesces ( 6 


ss the reader the small oe nd aa ee | public. M hat ee ee ought to exist to carry | The State of Texas now stands sixth in the order of 
ett ey which these a wecbans ee = | out ventilation in each of these? maguire oF = mileage, among the States of the 
called upon to carry, tL will append the resuits | —— , calculate s Gimanct _| Union. The number of miles of railroad in Texas, 
of actual gaugings in a few cases, made by| 4: How would you calculate the dimensions | under each separate corporate ownership is shown as 


Col. Geo. E. Waring, Sanitary Engineer, of | ofan outfall sewer for a population of 15,000} follows: —_— 
, z > =? + aS ? . “ ° > ‘ } NO. Pg .ES. 
Newport, R. I., for the National Board of! people, the ground affording a gradient of 1) — — . 
Health of the United States. in 600? Standard Narrow 











A sewer in Madison Avenue, New York, with - =r . : ; si , gauge. guuge. 
a See sera its branches, of 7000 rc. = Under what circumstances would you fon tone ais sone 
‘ ’ beg US € Ss = 3 ‘ e s ie eee oa : BOULREPR PAGING BYBEOT «0.060 cescccese cee 2,956 
(2134 metres) the district being about one-half adopt a glazed earthenware pipe sewer in pref- | Gulf, Colorado & Santa Fe system.... . 535 
built up with houses of good class, carried at | erence to one of brick? How would you form ee « ir rea TailWAY.- +--+ eeee eee e ee 305 
ae : i Ste wnantoc a> > Meni oa tae ‘ i s : ; exas & Mexican....-.-.--- see eeee eee eens, 176 
the time of its greatest dry we ather tlow @| 4 prick sewerina running quicksand at a depth | Austin & Northwestern railroad. ........ 60 
stream 3) in. deep through a notch in a weir 4} of. sav. 12 feet? | Texas & Western railway..-.-.-..-.....+.. 57 
in. wide. eee tree pie. kee | Houston, Kast & West Texas railway-.... 135 
A sewer in Providence. 1391 ft. (424 metres)| 6. Sketch aventilating chamber, and a man- ao oa oe pte teteeeee 114 
keniae seat oes eee i ats » | 1. . i; > : | New rk, Texas & Mexiec: ¢ TAY + -+00. 92 
long, draining 41 houses with a population of|hole, and aiso a means of flushing a pipe| Texas Trenk Tallecea:....-- nti oe eee 35 
207, at its greatest dry weather flow filled a sewer. DBig Grande & WGCOR. 0-0-5 isccecccicsesccus 26 
six-inch pipe ; in. deep. | Rio Grande railroad........ vasere Peas aesee 2 
A sewer in Milwaukee, draining 500 houses Paper II. | Atchison, Topeka & Santa Fe railway.... x 
and ¢ ati 3035 persons, as its greates . = ; a ee sit — se 
= eer men dae a ek cae ) in. 1. Supposing that a new water supply is | Total miles...--.-----0-...-.ee-eeeeeee eens. 6.166 
A < al « ° , a5 . » ° . j 1 ° nm : ° 
deep. This sewer is built to carry sturm-water | weeded for your district, how would you ascer-| The rapid growth of Texas in population 


and is 42 in. in diameter, and isa striking ex-| tain the sufficiency or otherwise of any adja- | and all other evidences of material prosperity 
ample of the immense provision made for the ‘cent brook or river to supply the necessary | has been mainly the result of the construction 
in seas ewe ‘of railroads in the State, 

A sewer in St. Louis 87 iu. in diameter) 2- What is meant by hard water? What: The actual value of the railroad properties 
drained an area containing 1370 houses occu-| sources usually furnish it? and what is meant! in Texas is about $160,000,000 ; but to fully util- 
pied by a population of 8200. The greatest | by total hardness and byjpermanent hardness? | ize these vast transportation resources a first- 


dry weather flow of this sewer was carried j The aM : se ; ; . x ere : 
through a 12in. pipe, filled toa depth of less|. > What are the most common causes of pol- | class sea-port is needed. Galveston is practi- 


than 7in. <A ealeulation of the actual dis-| lution of water in wells, in water butts, and! cally the only harbor upon the Texan coast, 
charge of this pipe showed that the sewer | in cisterns inside houses, and whatsteps would | and by a proper system of improvement could 
must have received a very large amount of you take to prevent pollution in each case? 'be made accessible to the largest ships. Its 


ground water, and that the public supply must , r 2, : 1 as 
have been most wastefully used, for the dis-| * What amount of fresh air must be sup-| use would shorten the rail distance from the 


charge was over 1,000,000 gals. per day, or more | Piied per hour for each individual for health? | Pacifie Coast to tide water on the Gulf of Mex- 
than 130 gals. for each member of the popula-|To what extent and in what manner does the | ico, 300 miles. 
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Jury 5, 1884 


Granite Pavements. 


Chief Engineer Danenhower, and the mem- 
bers of the Board of Public Works of Cincin- 
nati, O., have been Visiting the Virginia granite 
quarries, a report of which will in due time 
be made by the Chief Engineer. The Enquirer 
gives the following interview with one of 
the members: 

“Boyce, what kind of a trip did you have 


among the granite quarries?”’ 
“Well we spent about twelve hours in the 


quarries, with the thermometer in the nineties. | 


Je examined the granite and the manner in 
which it was worked. The working-men were 
cutting the blocks fcr the Washington market, 


the constructors of which are contracting for ' 


several hundred thousand blocks.”’ 

‘‘What do they cost?’ 

“Well from $1.90 to $2 per hundred in the 
quarries.” 


‘How can the city put down this pavement | 
with the limited amount of money at her com- | 


mand for such purposes?’’ 

‘‘Well, there must necessarily be some legis- 
lation in that direction. First of all, say set 
aside, $350,000 per year for ten years to the 
street repairing fund; issue $1,000,000 street 
improvement bonds to be used only on paving 
the granite in our streets, and then only when 
the property-owners abutting pay one-half for 
such improvements. This would make $2,000- 
000 for granite pavements. New, to redeem 
the bonds I would set aside $100,000 per year of 
the 
$250,000 for ordinary repairs. In ten years the 
bonds would be redeemed and all the principal 
streets paved with granite. We also visited 


Washington City and inspected the granite | 
pavements already laid, and the constructing | 


of the asphalt pavement.”’ 

“What do you think of that?” 

‘‘Well, I must confess that it is a splendid 
pavement for drives. 
contractor, whom I believe, is one of, if not 
the best.in that city. The cost per yard is 
$2.50, with the guarantee that he will keep in 
repair for five years, leaving back a certain 
amount, for security for conforming to his con- 
tract. 

‘Would you be willing to put down some of 
this pavement in Cincinnati?” 


‘ 


tain streets.”’ 
‘‘How do you put it down?” 


“Well, they place twelve inches of crushed | 


bowlders in the under stratum, then roll with 


a steam roller, and cover with asphalt four or | 


five inches thick, covered with sand and finally 
rolled. The next day it is ready for use.”’ 
,Conventional Colors,* 


PROF. L. M. HAUPT, OCT, 20, 1883. 


6 BxtOMGE ss voccciscsanvccccavs ..- Gamboge. 


Brass 


j Exterior....Lt. red with carmine , or Dragon’s 
( Section...Crimson lake or e’rm’e | blood. 


Brick 


Brushwood.....--+- .-Green and burnt sienna, marbled. | 
IIIs os Gh cha sins ees edecrcecnceawnaes .---Crimson lake, 


Buildings, shadows of....-.Indigo, burnt sienna & lake. 
Cast-iPOM. 1. se reer esse receccceneccceeees .--Payne’s gray. 
COUT Cr CUNO a a a.wn 60 66 x6 5i605s chcecccis .... Burnt umber. 


I IN 6 oon 68 aka Henne eueisaddeneueadiansues Sepia. 
Contours. ....scccoceees India ink, sepia or burnt sienna. 
CE 500s testa win dteccawnnt Gamboge and crimson lake. 


Ceiba aS oso ic 6 Cote snncnbevxne 
Earth and Clay......-----++ sseeeeeeess 
ee CRN, ss ctu venus elas obtercau wren 
CRAs cok 5 exec carid ccddess 


Ce on be-ccancdavass 
GTEVEL. 6. ccnsecss Yellow ochre dotted with burnt sienna. 
Gun Motal.... cc ccccccsccseees Dark cadmium or orange. 
OE eT Pe Oe ee ee eee 2” rTTAYV 
tron ( ast Payne 8 gray, 
Wrought........-e.see. Prussian blue and indigo. 
( PEON « « ov cccs csiveveceedadsercserecese Blue. 
Lines CIM BI os Sn. 2s edna cxcocwaen davis Qecansauned ted. 
Location, fimal..-..----..eseee cree sence eeeee Black. 
ERIE Sc csciec tense tres crdiecneaeeve sae Indian red. 
Meadow land... ..0sccccsesseases. Hooker’s green (No. 1). | 
EG is sate cbad ccccecctscesswsasereqeenny Sepia or India ink. 
Oak timber: .....0.c0cscecscesssees Burnt sienna. grained. 
Roads and streets........---.-+. Yellow ochre and sepia. 
Eo. Sc waixewndusesk cide didavatibeseuce meds Yellow ochre. 
SKY... ccceece see eseteceeeseetesecse scene sessseeees . Cobalt. | 
TION bias csasntacsionequcs .++-.+-Sepia with burnt umber. 
BLOOL« ocsccivcecccccsives Indigo or Prussian blue and lake. 
Stone....- teen eee et ee eee eeee ees Sepia and yellow ochre. 
Light..-.. Gamboge and burnt sienna) on a 
Trees ) Shade....-....--. Gamboge and indigo; green 
4 ( Shadows. ---Burnt sienna and indigo ground. 
Unecultivated land. ...Green and burnt sienna. marbled. 
ViM@yAPGS «2... ccccccccccscccce eocces eect ee eeeees : Purple. 
Water. ---.-.+-+---+++..-++++-+.--Indigo or Prussian blue. 
Wood ) Exterior... ...---. Yellow ochre or raw sienna. 
‘ t Sections... -..--++eeeeeeeeees seeeeee Burnt sienna. 
WEGUPREAIGIs 0 <cdicsinesnccucs Prussian blue and indigo. 


$350,000 in the street repairing, leaving | 


Major Crawford was the | 


AMERICAN CONTRACT 





‘Yes, J believe that twenty or thirty miles | 
of this pavement might be put down upon cer- | 


| 
| 
| 


© RRRGPIOR se occ cecsnssenciivaes Dark Indian Yellow. | 


|immense overflow sewer, or. as the 


JOURNAL. 


WATER. 


TO WATER-WORKS OFFICIALS. 


Croes’ Statistical Tables of American Water-works is 
the most complete Compendium of Information con- 
cerning American Water-works in print. It was pub- 
lished one year ago,and is for the benefit of parties 
engaged in the Construction, Official’ Management, or 
Mechanical Operation of Water-works. If there is any 
such person, Civil Engineer, Contractor, President, 
Secretary, Superintendent, or Mechanical Engineer of 
any Water-works in America, who has use for the book, 
and who has not gota copy already, we will be pleased 
tosend it to him on receipt of one five cent postage 
stamp, with which to prepay it to his address. 


LAWRENCE, MO., is still vigorously discussing Water- 
works. 


THE contracts forthe stone work in the Lexington, 
Ky., Water-works, have been given out, and work has 
been commenced. 


It has been found impracticable for Decatur, Mich , 
to get water from aspring on one of their hillsides, 
but the Republican does not believe in giving up the 
fight. 


THE contractors are laying the mains for the Lexing- 
ton, Kan. Water-works, although the project has not 
yet been authorized by the voters. 


THE new water-works at Pittsfield, N. H. will have 
reservoirs with a capacity of 50,000,000 gallons, an av- 
erage head of 175 ft. and over five miles of pipe. 


Winona, MINN., June 17.—The City Council has 
ordered the extension of a mile and ahalf of water 
mains. 


RUMFORD Fatts, Me., has the best water power in the 
State, although as yet unimproved. When the flowage 
for three miles back is obtained a stone dam will be 
built. 


It is estimated that the proposed dam across the Mis- 


| sissippi river at Brainerd, Minn., will be 360 ft. long, 


and that the river will be raised 20 ft. making available 
an 8,791 horse-power foree. The eost of the work com- 
plete will probably be $250,000. 


In order to prevent the constant inundat‘ons of the 
fertile plains of Murcia, Lorea. and Totanain Spain, an 
author of the 
scheme terms it, “subterranean tunnel,” is projected to 
convey the surplus water to irrigate the district round 
Cartagena. 


A CONNECTICUT paper relates this as one of the oddest 
effects of the drought reported from Stamford; ‘A 
church organ there is blown by water-power. The 
other day at a wedding the supply gave out in the 
middle of the wedding march, and the music squeaked 
itself away into silence while the bridal procession was 
moving up the aisle.” 





...---Burnt sienna, 

eseee Burnt umber. 
...---Indian yellow. 
seeeeeeeeess+s Violet carmine, 
. Light Hooker’s green (No. 1). 


* From the Reference Book, Engineers’ Club of Phila- 


delphia. 


A WATER curtain has been established at the Grand 
Theatre, Munich, to guard against fire. It consists of 
| a wide thin stream continuously poured from the top 


| of the stage between the acts, completely enclosing the 
| stage in a transparent curtain, and it was owing to this 
precaution that arecent fire which broke out during 
| the performance of Tannhauser was checked immedi- 
lately. The Vienna Opera has been fitted with asimilar 
| apparatus. 


THE laying of the corner stone of the Court House 
was appropriately celebrated at Belton, Tex., June, 24. 
At an informal test of the water-works a vertical 
stream from a one-inch nozzle was thrown eighty feet, 
witha pressure of eighty pounds, one and one-half 
mile fromthe pumps. With a larger nozzle, the stream 
in the same proportion would have been thrown 
120 feet. Each one of four streams, thrown from the 
standpipe alone, with the imperfect appliances at hand 
went to a height of sixty feet. 


The contract to construct the systems of water-works 
for Pittsfield N.H. was awarded to D, Goff Phipps of 


|onthe 30th of May,and preparations are now being 
| made to begin work, so that Pittsfield will be plentifully 
| supplied with water in the course of a few months both 
for fire service and domestie purposes. The supply of 
water is obtained from Berry pond and is of the best 
quality, free from all impurities. It will be brought 
into the village under a good head and large quantity. 
The pipe which is to be laid is manufactured by Mr, 
Phipps, the patentee and owner, and one of the con- 
tractors for the work. It is used largely in New Haven, 
| Conn.,and several 


investigation of the merits of several kinds of water- 
pipe. There Will be a reservoir to construct and some 
five miles of pipe to lay in order to complete the work. 
— Communicated, 





| New Haven, Conn., and N. W. Ellis, C. E., of Now York | 


other cities and towns and was |} 
| selected by the Pittsfield Aqueduct Co. after a careful | 





11 


PHILIP BUEHNER, of St. Paul, Minn., received the eon- 
tract for putting in the entire water-works at Spokane 
Falls, Wash. Ter. He has ordered two % million gallon 
pump and hydrants from the Holly Manufacturing 
Co., and shall use wrought-iron pipe. The Spokane 
River has a fall of nearly 180ft. in about 2,500 ft. and 
furnished a splendid power. 


Corpus CHRIsTI. Tex, June, 23.—The committee ap- 
pointed by the City Council last week to inquire into 
the different methods of water-works, to-day made a 
report to the council rejecting ali the methods and 
bids, and advising the council to purchase a new fire 
engine for the city till a better system than any wich 
has been presented could be devised. Some citizens 
favor works for the use of fire only, while others desire 
fresh water, which would cost fully #200,000, as the 
mains would have to be laid seventeen miles toa point 
on the Nueces River, which would give a fall of about 
300 feet. This distance would be necessitated on ac- 
eount of the tendency of the Nueces River to become 
salty during dry weather for several miles up stream, 





Miscellaneous. 


THE survey preliminary to improving the 
Lynn, Mass., harbor has been commenced, 


TuHE Pittsburg Bridge Company is now ship- 
pine the iron for a street bridge in St. Louis to 
e 1500 ft. long, and is full of other work. 


FIFty-Two, sixty-one and seventy-eight cents 
oer foot were the prices at which contracts for 
uilding lateral sewers were recently awarded 
by the Board of Public Works, Detroit, Mich. 


Tue long frame bridge across the Delaware 
at Trenton, N. J., was destroyed by fire June 
25th, Loss $40,000. ‘The Bridge was the prop- 
erty of the Trenton City Bridge Co. 


THERE were twenty-six bids for building the 
Marshall county,1a.,court house, ranging from 
$110,000 to $140,000. It is possibie that new 
propositions will have to be invited, as the 
bids are considerably above the appropriation. 


Tue bill providing for an expenditure of 
$500,000 on the sewersof the District of Co- 
lumbia, has now become a law, and contractors 
will be interested to know that the amount to 
be spent here on sewers during the coming 
year will be nearer $600,000 than $500,000. 


Tue Newark and New York Ship Canal Com- 
pany have offered to connect their proposed 
|eanal with Bound Creek, with a view of carry- 
ling off the sewage of Newark. The company 
wants $100,000 per mile, which would probably 
bring the total cost up to $2,500,000. 


Tue Keystone Bridge Works is building for 
the Louisville and Nashville Railroad Com- 
pany, to be located on the Ohio River at Hem- 
lors, Ky. The total length of it will be 3676 ft. 
consisting of fourteen spans. for which it will 
require 3800 tons of steel andiron. The com- 
bined length of both bridges is 10,506 ft. or 
54 ft. less than two miles long, with a total 
weight of over 9000 tons. 


IN a paper read at the last meeting of the 
Institution of Civil Engineers, on Tuesday, 
iSir J. W. Bazalgette stated that the aggregate 
| length of the streets of London was 1965 miles, 
of which, excluding 248 miles in course of for- 
mation, 1718 miles were thus maintained by 
various authorities; Macadam, 573 miles; 
granite, 280 miles; wood,’ 53 miles; asphalt, 
134 miles; flint or gravel, 798! miles. 

For building a screw steamer for the Govern- 
ment to be used in the service between this 
city and the proving grounds at Sandy Hook 
where newly manufactured guns are tested; 
to be 118 ft. 6in. long, with 22 ft. breadth of 
| beam, and a water draught of 8ft.6in. The 
Atlantic Works, of East Boston, offer to con- 
struct an iron boat of that description for 
$40,789; the Pusey & Jones Co., of Wilming- 
ton, Del., offer to build a steel boat for $45,600, 
and James D. Leary offered to build a wooden 
boat for $44,950. The bids were all sent to the 
Quartermaster-General in Washington. 


INVENTORS are generally ill-used in this 
country. Inthe use of gas for heating pur- 
poses. forinstance, there is abundance of scope 
for ingenious inventions to economise the gas; 
but how does the country treat the inventor? 
A gentleman of the name of Edwards appeared 
at. the Middlesex Sessions recently to explain 
his arrangement for effecting a great saving in 
gas by joining his pipe tothe company’s pipe 
on the wrong side of the meter, and got “‘six 
months’ hard labor.’”? How can we expect to 
hold our own against America, when native 
italent is treated in that way?—London, Eng. 
paper. 
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PorrLaNnp, PENN., June 27.—A number of new 
Directors were elected at the annual meeting 
f the Pennsylvania, Slatington and New Eng- 
land Railroad yesterday, and to-day it is an- 
nounced that they have become Directors with 
the intention of completing the road through 
from the Lehigh Valley to the Hudson River 
by way of this place. The company have been 
unfortunate heretofore, after having built the 
roadway. built bridges, and laid rails over one- 

half the route. 


BrentuamM, Tex., June 23.—The County Com- 
missioners Court, in special session, to-day 
awarded the contract for building a new court 
for Washington County. The building 

» be finished on or before August 1, 1885, 
and is to be built of Houston or Austin brick, 
vwecording to the plans and specifications made 
by the arehitects, Preston & Son. The follow- 
ing weve the bidders and their figures: F. B. 
& W.S. Hull, $80,500; Piper & Dietz, $73,195; 
J. A. Wilkinson & Co., $58,712; John Meyers, 
$57,000; John Waite and Alexander Gardner, 
of Austin and San Antonio, $58,000. The last 
named firm were awarded the contract, they 
offering to acceptin part payment court house 
bonds of the county at par to the amount of 
£35,000, said bonds bearing 6 per cent. interest, 
the balance to be paid in cash as the work 


progresses. 


house 


Railroads and Canals. 


fur Fargo, Larimore and Northern R.R. Co., 
will begin surveying at once, and will grade 
from Fargo, Dak., to the Goose River. 

Work is being rapidly pushed in repairing 


the break in the Southern Pacific. 
miles of road have been rebuilt and the re- 
maining eight will be finished by July sth. 


Ara recent meeting of the stockholders and 
board of direetors of the Texas Mexican rai!- 
wav the main offices of said road were re- 
moved from Corpus Christi to Laredo. 


THE contract for the construction of the new 
Court House, at Madison, Wis., has been let 
to David Stephens, of Madison, at $133,750. 
The building is to be completed by April 1, 


IRS6 


THE Post Office Department has in prepara- 
tion arailroad map of all the railroads in the 
United States. The map will give the most 
iccurate outlines of routes taken by the dif- | 
ferent railroads. 


[r is asserted by railroad men that a pre- 


liminary inspection for the survey of the pro- | 


posed transcontinental narrow gauge line has 
been made, and that the project will be put 
in detinite shape within a few months. 
company is seeking to interest Eastern capi- 
talists. 

Pa track tanks on the Philadelphia, 
mington and Baltimore Railroad, near Edge 

ood, are nearly ready for use. They will | 
pi le the fast trains to take up water without 
stopping, as has been done for ten years past | 
the Fittsbure s branch of the Pennsylvania | 
Railroad. 


Wil-| 


THe construction of the Southern Extension 
of the Denver and New Orleans road will 
soon be commenced. The Denver Tribune says 


that as soon as the shovel is put into the earth | 


at the Denver 
the 


ver will also be commenced. 


Pueblo by and New Orleans, 


DUBUQUE, 
a pontoon bridge at Dubuque was received 
to-day from the Secretary of War, and Major 
MeKensie of Rock Island, is appointed to 
superintend the work. As soon as the com- 
pany ready to commence ‘the work a meet- 
ing of stockholders will be held to provide for 
the immediate construction of the bridge. 


is 


MR. « JOHN PorTER, an engineer on the Illinois 
Central Railread, sometime since invented an 
attachment for steam cylinders which con- 
denses the waste from the steam-cock 
starting the engine, thereby averting that 
hissing noise whichis to disagreeable to the 
ear and such a terror to horses. ‘lhe con- 
denser has been 
Michigan Central and Lliinois Central 
roads, and recently the inventor 
*47,000 for his patent. 


Rail- 
was offered 


LEAVENWORTH, Kan., June 23.—Under the 
‘ent aet of Congress for another bridge 
across the Missouri river at this point, a com- 
pany was formed in this city to-day and the 
following offleers elected: President, Senator 
eer Vice-president, L. S. Smith; Secre- 
tary, Paul E. Havens; Treasurer, M. H. Insley. 

Che officers and directors comprise the le ading 
business men and capitalists of the city. 
Work will commence at once. ; 


re 


Fourteen | 


The | 


construction of the Canyon City and Den- | 


Lowa June 24.—The permit to build | 


on | 


satisfactorily tested by the|$ 


ENGINEERING NEWS AND 


Arcuitect GAUGER has been requested to 
draw up a plan of the Union Depot at St. Paul 
g, ac- 
the com- 


Minn., by the Committee on Rebuilding 
cording to certain suggestions by 
mittee as to alterations, 


Mark E. ParrisH and S. J. Munn, of Niles, 
Mich., have succeeded in nearly perfecting an 
electric railway signal by which a collision 
between trains will ‘be rendered absolutely im- 
possible. The above gentlemen are the paten- 
tees and C. W. Millard, of the same place, has 
purchased one third interest in it. Numerous 
experiments have been made by the parties in 
Jackson in the presence of railroad officials, 
members of the press and others, and every- 
thing worked to the satisfaction of all parties. 
These gentlemen say they will have no trouble 
in operating a telephone between trains of the 

same circuit; for the instant another train 
comes on, the circuit is formed and the bell in 
|the cab of each engine will ring, the same as 
in any telephonic connection. It will 
enable the trainmen to communicate with the 
stations each way in case of accident. 


AMERICAN RAILROADS IN MeExico.—A_ special 
ito the Galveston News from Laredo says: 
|: ‘Information received direct from the city of 
| Mexico gives the startling news that American 
railroads in Mexico are to be handicapped by a 
| we : ° 

law requiring that ali railroads in that country 
be required to fence the entire length of their 
lines on both sides, the fences to be so con- 
structed as to prevent even goats from getting 
on the tracks. It is estimated that the Mexican 
Central Road would have to expend $5,000,000 
ito comply with such a law. The Mexican 
Government has appointed an Inspector of 
Railroads, whose duty is to supervise and 
regulate trainschedules. No special train can 
be run without first obtaining his consent.’’ 


East InpIAN Rattways.—The Select Com- 
mittee of the House of Commens, presided 
over by Mr. W. E. Baxter, for inquiring into 
the best means for the more rapid extension 
of railway communic ation in India, again met 
| vesterday.—Mr. Waterfield, Financial Secre- 
| tary to lies India Office, examined by the 
| Chairman, said that ace ording to the Govern- 





ment proposals there would, in the next five | 


000l., and by companies of 3,428.000/., making a 
total of 7,292.000/.; and in “vm next five years 
the proposals involved an outlay of 38,212,000/. 
‘on canals and railways, as compared 
30,000,001. spent in the last five years, 
lamount to be expended on railways 
20,792,0001. The Government was to borrow 
2.729.001, year. and the companies 3,254,000/. 
The Committee adjourned.—London Standard, 
June 16th. 


| years, be an average annual outlay of 3,864,- 
} 
| 


the 


GERMAN RartLways.—From statistics pub- 
jlished by the German Railway Department 
|we copy the following figures: the aggregate 
jlength of all the roads in operation is 58,340 
kilometres : the number of stations, 5,415; rail- 
| way officials and employees, nearly 
locomotives, 11,000 passenger cars, 20,000, and 
freight ears, 226, 000. The 11,000 locomotives 
|ran during the year over more than 312,900,000 
| kilometres of ground, averaging about 28,300 
kilometres each. All the cars ina row would 
make a line of nearly 864 kilometres in length. 
The total amount of capital invested in all 
ithese railroads is estimated at 9,000,000,000 

marks; receipts, 922,000,000 ; expenditures, 515,- 
000,000; annual exeess over 
equal to about 43 per cent. 
interest on the capital. Asan evidence of the 
security of life and limb on German r railways 
| the showing is a very favorable one, viz.: One 
death to every5,590,000, and one injury to every 
2,500,000 of passengers. 


1 000,000 marks, 


DECLINE IN R.R. Stocks.- 
| New York, in a careful analysis of the prices 
| of railroad stocks, estimate the total deprecia- 
|tion in the value of all quotable railroad 
| securities from July 1, 1881, to March 1, 
$1,185,520,181. The depreciation since Mareh 
ist must make the total over $1,500,000,000. 
The following figures will give some 
the enormous depreciation in some of the lead- 
‘ing securities since March ist: Vanderbilt, 
50,000,000; Gould, $70,000,000; 
stocks. $20,000,000; six other active securities, 
nearly $40,000,000. The depreciation in New 
York Central stock 
$18,000,000 ; in Lake Shore, $15,000,000; in Mich- 
igan Central, $6,800,000; in Northwestern, 
39,600,000; Lackawanna, $7,500,000; Louisville 
and Nashville, 6,000,000; Kansas and Texas, 
$3,700,000; Texas Pacific, $4,100,000; Union 
Pacifie, $2,700,000 ; 
Union, $19,200,000 ; 





Central Pacific, $16,800,000 ; 
Chesapeake and Ohio, $1,200,000; Denver and 
Rio Grande, $4,900,000 ; Erie, $9,200,000 ; North- 
ern Pacific, $1,400,000; Pacific Mail, $3,200,000; 
| Reading, $10,700,000; Rock Island, 


also | 


with | 


being | 


|ander Hamilton, J. P. 


290,000 : | 
;ar tic les 


ithe company. 
|long, extending from the Water-works at the 


expenditures, 407,- | 


ithe whole length, 
| pleted bv the Ist of January next. 


Taintorand Holt of | 


1884, at | 
| of Hon. 


idea of | 





| posed route is from Strasburg, 
Huntington | 
| Road, 


since March Ist is about! 
ito the Dors 


Wabash, $2,400,000; Western | 


|road traverses the best mineral, 


1884 


Juty 5, 


REcENT contracts for steel rails were made 
abroad at 141 to 143 franes 50 cents. Small lots 
went at 148 to 152 franes. 


BERRIEN Sprines, Mich., June 28.—The 
project which was nearly perfected with New 
York capitalists, to extend the St. Joseph Val- 
ley Railroad from this place to St. Joseph and 
from Buchanan to South Bend, has fallen 
through, owing to the persistency of Buchanan 
parties that certain conditions of a money 
nature immediately interesting themselves be 
complied with. This, however, does not de- 
feat the enterprise, but only delays the ex- 
tension, which would have been completed 
both ways by December 1, next. 


THE English Mechanic says: Although the 
average speed of trains in the United States is 
20 per cent. below the mean speed of trains in 
this country, all things considered, the service 
controlled by the American engineers com- 
pares favorably with any in the world. The 
American engineers at first copied English 
builders and made locomotives with single 
drivers; but, as is their wont, they quickly 
made improvements, and we are not disposed 
to dispute with Mr. Edwards the dictum that 
the Amerivan locomotive of to-day is ‘‘ one of 
the most perfect pieces of mechanisn wrought 
out by the hand and mind of man.” 


ELEVEN hundred men are at work on the new 
road from Delmar on the line of the P. W. H. 
B., R. R. to Cherrystone Iniet, thirty-five 
miles by sea from Norfolk, Va. It is pro- 
gressing atthe rate ofamile a day. Forty 
miles have been completed and the rest will 
be done in September. ‘Two boats, to cost 
$250,000 each and able to carry twenty-four 
ears, will do the ferriage between Cherrystone 
Inlet and Norfolk, Virginia. Travelers who 
formerly left Norfolk in the evening landed in 
Baltimore the next morning. When the new 
road, the ‘‘ New York, Philadelphia and Nor- 
folk, is completed, those who leave Norfolk at 
night will be able to breakfast in New York 
the next molning.”’ 


CatTaLpa Tres.—The catalpa is already in use 
in the Southwest to some extent, for railway 
ties. Itis a woolof rapid grow th, and yet has 
shown remarkable durability. In an address 
before an agricultural society in Ohio, Gen. 
Harrison, of Indiana, told of a catalpa foot- 
log over a small stream in the. Wabash coun- 
try which had been in use for 100 years, — 
was still sound, showing no sign of decay. 
There are many well-authenticated reports of 
catalpa fence-posts which have been set fifty 
years or more and still show no signs of decay 
{t is generally believed by those who have had 


a life-long experience with it that it will out- 
last any other timber in use, not even except- 


ing red cedar. 


M. A. Wotr, R. J. Lackland, Alex- 
Keiser and Miles Sells, 
the incorporators of the company for the con- 
struction of a railway along the river front at 
St. Louis, Mo., have filed their bond with the 
Secretary of State, and have received their 
of association from Jefferson City. 
The gentlemen named will meet in a few days 
and arrange the permanent organization of 
The new line will be six miles 


MEssrs. 


north end to the Arsenal in the south. There 
will be a double track of standard gauge. As 
the merchants and manufacturers along the 
route are strenuously urging the incorporators 
to lose no time in completing their undertak- 
ing, the work will be commenced on the 1st of 
July. It will be carried out in sections, and 
it is expected, will be com- 


HARRISONBURG, Va., June 26.—A meeting of 
the incorvorators of the Massanutten and 
North Mountain Railway Company was held 
at this place Wednesday night. An organiza- 


| tion under the charter was effected, by electing 


Hon. Henry C. 
King, Es¢ 


Allen, chairman, and Frank 
., secretary. A committee consisting 
enry C. Allen, Messrs. J. D. Price 
and Frank King was appointed to confer with 
the presidents of other roads, looking to the 
building and equipping of this line. The pro- 
Va., where it 
will connect with the Orange and Alexandria 
to Columbia and Mount Vernon Fur- 
naces in Shenandoah County, thence to Ork- 
ney Springs, thence to Rawley Springs, thence 
1 Anthracite coal fields, thence, via 
Monterey, in Highland County, to the West 
Virginia line; thence to some point on the 
Ohio River. The prospect for an early com- 
pletion of the road is good and when finished 
will place the anthracite coals in the Philadel- 
phia market at a cheaper price than the 
Lykens Valley coal of Pennsylvania. The 
timber and 


grazing lands of Virginia. The company will 


$8,600,000, | be formally organized in August. 
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